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This  annual  report  of  accomplishments  during  1958  ^y  "the 
intramural  research  staff  of  the  National  Cancer  Institute  highlights 
those  findings  which  have  been  or  soon  will  be  reported  to  the  medical 
and  scientific  ccamnxinityo  Content  of  the  research  program  has  changed 
in  several  major  ways  during  the  past  several  years,  principally  through 
encouragement  of  individual  enterprise  by  the  laboratory  and  branch 
chiefs.  Theirs  is  the  most  enligjatened  type  of  leadership  based,  as  it 
is,  on  continuing  analysis  of  the  capabilities  of  their  associates  with 
sufficiently  flexible  i^sources  to  shift  emjAiasis  as  research  progress 
requires = 

The  past  year  has  seen  a  marked  esqiansion  of  activity  in  vinxs 
oncology.  A  Virus  Oncology  Section,  Dr=  W.  Ro  Bryan,  Head,  was  created 
in  the  Laboratory  of  Biology  during  November  to  essplore  more  intensively, 
causal  relationships  between  viruses  and  neoplastic  diseases.  So  many 
other  members  of  the  staff  are  actively  engaged  in  related  problems  that 
the  total  effort  in  virology  is  already  large  and  growing. 

EcLually  noteworthy  is  expansion  in  ch^iotherapeutic  research  at 
many  levels c  Most  attention  is  being  given  to  basic  pharmacology  and 
biochemistry  in  relation  to  thsrapeutic  effect  and  to  acquisition  of 
drxig  resistance  o  A  drug  development  program  led  by  the  Clinical  Direc- 
tor has  reached  maturity  during  the  year.  It  is  now  possible  to  focus 
attention  on  a  campoxand  sho\fing  desired  activity  in  any  of  several 
primary  screens,  obtain  more  precise  infonaation  on  effect  in  animal 
systems,  including  dose -response  relationships,  and  introduce  the  eom- 
povind  into  man  for  clinical  jfoaarmacologic  study  ajad  ultimate  definitive 
therapeutic  trial  o  iSiis  has  been  accomplished  in  part  throiigh  an  off- 
site  contract  operation  jointly  sponsored  by  the  Cancer  Chemotherapy 
National  Service  Center  to  test  a  new  method  based  on  research  accomplish' 
ment8  of  Dr^  A.  Goldin  and  associates,  which  may  eventualiy  replace 
existing  techniques  for  screening  cheraotherapeutie  agents. 

The  transfer  of  Dr»  J,  L.  Hartwell  to  CCKSC  required  some  re- 
organization in  the  Laboratory  of  Chemical  Hiarmaeolo®r.  Dr«  P.  T. 
Mora  is  Head  of  the  newly  created  Macranolecular  Chemistry  Section, 
which  is  producing  new  and  most  interesting  information,  and  with  the 
Polysaccharide  Section  imder  Dro  Maurice  Landy  is  pvirsuing  a  long-range, 
integrated  study  of  basic  importance* 

All  programs  seem  to  have  moved  at  an  accelerated  pace  during 
1958  and  fortify  the  concept  that  NCI  cam  and  shoiild  provide  eontiniiity 
of  support  for  the  tough  but  critically  lmpor"fcant  problems  that  premise 
to  increase  our  knowledge  of  normal  .and  abnormal  growth »  Probably  the 
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feest  operating  policy  dictates  use  of  pfejrsical  istramural  research! 
resources  to  create  new  information  rey.uired  for  t&e  control  of  caacer^ 
with  provision  to  exploit  the  factual  infoiraiatioa  of  imnediate  itaport 
to  the  cancer  patierat  tferougb  contractual  arrangemeat  i»  which  the 
ri^t  of  the  originator  is  carefull^r  pjreserred  asrsd  guardedo  ttig  was 
done  in  the  drug  dei?elopnent  program,  which  otlaerwise  wonjld  have  re- 
q,uired  abandonment  of  promisia^g  research  programs^  a  great  monetasj 
cost,  and  caused  inealciila'ble  dsanag©  to  the  morale   of  the  staff  and 
to  research  progress.,  NCI  mi^t  also  create  satellites  at  suitable 
umiversities,  hospitals  or  institutes  to  pursue  developmental  rssear'^^ 
as  has  actually  heen  accomplished  by  esqpaading  the  study  to  tmmr  cells 
in  circiulating  blood  to  include  ^material  frcm  the  i=HiS  Hospital  in  Balti- 
moreo  Provision  for  extending  both  types  of  enterprise  is  incorporated 
into  long-rang®  plans  recently  submitted  to  Director,  KIHo 

2lhe  death  of  Dro  Glerm  H.  Algii^  took  one  of  our  most  ingenious 
and  respected  seientistso  His  genius  for  instsnjsmentation  enriched  owr 
Isnowledge  of  the  vascular  supply  of  ejcperimental  cancers,  and  of  phe- 
nomena associated  wilUi  transplantation  of  tissue.  Diffusion  chambers 
that  toe  created  are  important  tools  now  used  in  several  parts  of  the 
world  in  studying  maii^  biological  problems.  %e  last  piece  of  research 
eaomenced  before  his  fatal  illness  has  produeed  rather  esctraordinary 
results  that  will  be  piarsued  further  by  his  atole  associate  Dr.  Ro  M. 
MerwlBo 

Ihe  board  of  Scieatiflc  Counselors  met  during  March,  but  the 
aaieetlng  scheduled  for  November  had  to  be  canceled  because  of  xmfore» 
seeable  circtiimstaneeso  A  special  meeting  will  be  held  January  11=13, 
1959 1  and  the  regjolar  spring  session  will  convene  on  April  29  c  Mtm- 
bers  of  the  Board  spend  the  ^eater  part  of  their  time  taUtirsg  with 
the  research  staff  In  their  own  laboratories  and  meet  as  a  group  with 
the  administrative  officers  to  discuss  programs  and  developments o 
Relationships  are  cordial  =.  Scan©  differences  of  opinion  have  been 
e3g>ressed  from  time  to  time  but  they  seem  to  have  been  resolved  to 
the  mtttijial  satisfaction  of  all.  We  are  fateful  for  the  sincere  i»- 
terest  shown  by  the  Board  of  Scientific  Co'jmselors,  who  hav®  eaqpresssd 
themselves  most  generously  in  criticizing  and  encouraging  o'Uir  efforts  o 

Administrative  problems  seem  to  have  been  less  vexatious  during 
19580  Most  of  them  relate  either  to  the  bigness  of  HCl  and  IIH  or  M« 
created  by  pressures  exerted  by  well-intentioned  thou^  poorly  informed 
persons  who  either  know  all  the  answers  to  ■eaacer  or  are  eaqperts  in 
creating  administrative  problems  ra-teer  than  solving  them.  Relations 
with  the  Director,  NIH^  and  his  staff  have  been  excellent o  The  trend 
toward  greater  responsiveness  of  the  various  "central  services"  to  pro- 
-am needs  is  most  welcoaieo  Ifee  laboratory  and  branch  chiefs  have 
encouraged  eaetensiom  of  fee-for-service  finafflcing  for  ttiose  servlees 
In  whi«^  they  have  the  greatest  stake o  Biey  are  vitally  interested  in 
ecosiomical  administration  of  their  programs  and  fuUy  capable  of  e3€ar= 
cising  critical  Judgment  on  the  best  way  of  ccamnitting  their  substantial 
thou#i  limited  resources  to  further  research  progress  0 


OSie  intramttral  research  staff  contiRues  to  p^^icipate  in 
national  and  interaatiomal  scientific  activityo  Bia  Seventh  Inter= 
national  Cancer  Congress  at  London  during  July  was  well  attended  "by 
representatives  of  KCI,  amd  for  the  first  time  travel  for  a  reasoB- 
able  ntanber  of  our  physicians  and  scientists  was  provided  directly 
from  the  NCI  appropriatioK»  A  considerable  amber  of  the  staff 
participated  in  other  eiiually  important  international  meetings  \Aolly 
or  partially  at  KCI  ea^tense,  while  opportmiitles  for  attendance  at 
domestic  scientific  assemblies  were  greater  than  ever  before o 

Tangible  recogRition  of  their  research  accomplishments  has 
come  to  many  of  the  staff  in  the  form  of  mein3b@rshlp  in  various 
learned  societies  at  heme  and  abroad,  and  in  other  we^s  as  wello 
Dro  Ho  Lo  Stewart  is  President  of  the  Americaas  Association  for  Cancer 
Research^  Dro  Jo  Po  Greeastein  has  been  appointed  to  the  Comnittee 
of  Scientific  Advisors  of  the  Institute  of  Microbiolo^  at  Rutgers 
University  and  received  the  Hillebrand  Award  of  the  Washington  Divi» 
sioa  of  the  American  Chanical  Society o  Mto  Ro  Jc,  Koegel  received  the 
Superior  Service  Award  of  DHEWo  Dr^  Wo  Eo  Heston  was  granted  an  honor- 
ary II.<-D»  from  Michigan  State  Uhiversityc,  Dro  W.  Ro  Bryan  received  as 
honorary  SCoDo  frcm  Oar  son-Newman  College  o  GRie  George  Washington 
Itoiversi-ty  Alwnnl  Achievement  Award  was  bestowed  upon  Dro  Ho  Mo  Dyer. 
Dro  Bail  Frei,  III  received  the  Distinguished  Service  Award  of  the 
Be-Qiesda  Junior  Chamber  of  Ccmmerceo  Peiteaps  the  most  unusual  foim 
of  recognition  came  to  Drc  Me  J=  Shear,  ^©  was  interviewed  via 
trans -Pacific  telephone  on  cancer  research  by  Dro  Yuzo  Tazakl,  Director 
of  the  Saneer  Hospital  in  Tokyo,  to  inau^tjrate  a  series  of  monthly 
goodwill  programs  to  be  broadcast  by  the  Japanese  television  network.. 
Dro  Shear  was  also  elected  to  the  Board  of  Directors  of  the  American 
Association  for  Cancer  Researdio 


CAUSATION  OF  CANCER 

Viruses 

Currently  intefflsified  interest  in  virus  oncology  stems  from  ttee 
ability  of  scientists  is  several  different  pea^s  of  the  world  to  in- 
crease the  risk  of  lafeoratoiy  mice  to  various  types  of  cancer  by  intro- 
dueing  cell-free  esctracts  or  filtrates  of  tumors  into  newborn  mice.. 
DTo  Lo  Gross  (Veterans  Administration)  was  able  in  1951  to  increase 
ttee  leukemia  incidence  of  C^H  mice  by  iiajecting  esgtracts  or  filtrates 
made  from  transplanted  AKR  leuk^iiaso  He  s^utosequently  reported  the 
appearance  in  the  same  subjects  of  peculiar  neoplasms  of  the  parotid 
^and  and  other  tumors  ^ich  could  also  be  attributed  to  the  eagseri- 
mental  procedure.  Similar  escperiences  have  been  reported  by  otbers^ 
including  manbers  ot  NCI,  but 'certain  important  differences  appearedo 
Sane  rather  speeif ic  influence  seemed  to  be  recLUired  for  the  leukemia 
response  since  it  was  most  reddily  obtained  in  strains  of  mice  witfe  a 
greater  than  usual  risk  to  developing  the  spontaneous  disease j  in  fact 
some  strains  in  TAiicto  leukemia  occurred  in  low  frequency  appeared 
completely  resistant^  It  was  generally  agreed,  however,  that  the  pro» 
duetion  of  pleomorptoie  twDors  of  the  parotid  ^andj,  subcutaneous  sar^ 
eomas,  neoplasms  of  ttoie  adrenal  medn^JL-e,  and  a  f©w  other  types  of  caneer 
was  caused  by  the  injection  of  cell-free  preparations  into  the  newborn 
micee 

A  major  advaaee  was  made  by  Dro  So  Ec  Stewart^  \*o  with  DTo 
Bemtce  Eddy  (DBS)  introduced  eactraets  of  various  transplantable  amd 
spontaneous  eaeperimental  neoplasms  into  tissue  cultures  of  either 
monkey  kidney  or  mouse  embryo  cells c  The  supernatant  flui-ds  recovered 
seme  days  or  weeks  later  from  the  cultures  evoked  a  wide  variety  of 
neoplasms,  but  ¥ery  few  leukemtas,  when  introduced  into  Swiss  mice 
within  2k  hours  of  birth  o  Drsc  Stewart  and  Eddy  subseqLUently  eatab- 
llsfeed  th®  viral  nature  of  their  agent  and  named  it  SE  polyonui«  Re-^ 
placaaent  of  calf  serwn  in  the  tissue  culture  medium  by  horse  or 
raibbit  serma  reveaJ^ed  a  consistent  cyfeopatfeic  effect ;,  and  hemagi^utis- 
atiag  antibodies  have  been  described  for  eryfe&rocytes  frcm  several 
different  species »  Both  of  these  effects  correlate  with  the  ability 
of  the  supernatant  fluids  to  produce  t^anorso  Polyoma  virus  grows  well 
in  cells  adapted  to  grow  in  tissue  cultuare  media  containing  cow's  milk 
as  the  source  protein  and  produces  cytopathic  effects  in  2  to  4  days, 
aecordlng  to  Dro  Ao  S«   Rabsotto 

Dro  Herbert  Kahler  exranined  under  'toe  electron  microscope  tw© 
hi^aly  potent  preparations  of  polycma  virus  provided  by  Dto  Wo  Po  Rowe 
(NlAn))o  Identical  sitoerical  particles  about  kk  m^  in  diameter  were 
seen  in  bo-Hi  desiccated  specimens  o  Sedimentation  e25>@rtosnts  indicate 
■feat  the  particles  are  somewhat  larger  in  solutionc  Particle  counts 
from  the  electron  pfootcmierograpfes  paralleled  and  were  10*^  times  the 
h^nagglutination  titer,  the  end  point  of  which  corresponded  to  a  ratio 
of  virus  to  eryt&ro^tes  of  onec  The  uniformity  of  particle  size  is 
consistent  witfe  the  eonc®pt  of  a  single  virus,  but  moscpholoay  alone  is 


not  a  sufficient  "basis  to  decide  that  poiato  Additional  evidence 
has  been  provided  by  Urs^.  Stewart  and  Eddy  by  recmlture  of  ultiioate 
dilutions  of  tbe  virus  to  yield  preparations  that  produce  the  same 
speetnsQ  of  neoplasms  ib  mice  as  were  obtalr^ed  with  the  initial  virus 
cialtureB...  Mowse  protection  tests  reveal  reeiprocal  cross  neutraliza- 
tion with  antisera  prepared  frcm  different  swblines  of  the  virus » 

UnliJse  most  oncogenic  viruses^  polycsaa  readily  elicits  neoplasms 
In  certain  other  species  o  Last  yesa-'s  import  recorded  the  production 
of  sarcomas  and  aogiomatows  tisnors  ija  hamsters  injected  with  virtts 
preparations  within  a  few  hoisrs  of  birth,  ajfid  it  is  aow  evident  that 
■ya.es©  animals  retain  some  degree  of  susceptibility  through  at  least 
the  first  month  of  life^  as   reported  by  Drso  Stewart  and  Eddy.  The 
same  investigators  with  Dr.  M«  F.  Stanton  have  described  angiosarcomas 
of  the  kidney  occurring  in  rate  that  received  injections  of  polycma 
virus  early  In  lif@o  Rabbits  develop  siibcutaneows  flbromas  which 
regress  in  one  to  foiar  months.  Dr<  Staaton  has  inocislated  fetal  mice 
in  utero  with  potent  virus  preparations  c  Ibis  procedure  does  not 
ehange  the  spectnan  of  t^mor  types  that  result  but  hastens  their 
up^csarance  anil  increases  theJLr  aumber,  and  latranuclear  inclusions 
and  other  cellular  alteintions  are  seen  in  the  target  organs. 

Production  of  parotid  tianors  in  mice  by  polycma  virus  approaches 
100  percento  Dro  Co  Jc  Dawe  has  introduced  polyoma  virus  into  tissue 
cuLLtures  of  embryonal  parotid  tissue «  ecological  changes  occur  in 
foeal  areas  of  the  infected  culture  but  not  in  vsKtooculated  control 
cultiureso  Dr.  Dawe  and  Drso  L»  J^a  Law  and  To  B.  Dunn  h,ave  been  working 
with  tissuss  ciiltures  of  a  niaaber  of  experimental  leufcemias  have  infected 
cultures  from  a  methylcholanthrene-induced  leukemia  of  [DBA  ^2  mlcej, 
P388,  with  a  filtrate  from  an  induced  parotid  ttmoro  This  souree  of 
polyoma  virus  produces  thymic  neoplasms  in  90  percent  of  the  mice  that 
develop  parotid  twnorso  ^Riymectrany  at  3  weeks  of  age,  |and  X~ irradiation 
when  5  days  old,  do  not  interfere  with  the  parotid  tumor  response  o 
Serial  c^Jltivation  enhances  oncogenic  activity,  and  aH  inbred  strains 
tested,  including  DBA/2,  C^H/Bi,  C^E/L^   C^H/Fi,  Aim,  C57Br,  C57B1,  C^g, 
SWR  and  Stoli,  are  susceptible ^  GSie  responses  are  eharacteristlc  of 
polyoma,  and  no  increased  frequency  of  le&kemias  or  related  diseases 
has  occurredo  Appa^^ii'fely  *^6  "typ©  of  activity  associated  with  polyoma 
virus  can  b®  obtained  from  a  considerable! variety  of  transplantable 
eaeperimental  tumors  o  Dro  Robert  Love  andlDro  Hilary  Koprowski  {Wistar 
Institute)  find  that  baby  mice,  {CqH  x  Ai5l)F^,  i^ceiving  cell»free 
eactracts  made  frcm  the  Ehrlich  ascites  tiJ^or  develop  a  wider  variety 
of  ttanors  than  do  uninoculated  control  mice,  thou^  the  total  incidence 
is  only  slightly  increased o  Dr.:  Love  has  had  a  similar  e-speriense  with 
mice  of  the  a/M  straiso 

It  becomes  eaeferemely  Important  to  deteimine  the  occurrence  of 
polycaoa  virus  in  nature  and  its  relation  to  the  appearance  of  spontaneous 
t^aaors  in  laboratory  animals.  Drs»  Wo  Po  Rowe  axsd  R..  Jo  Euebner  (NIMD) 
have  developed  compleasoent  fixation  and  hemagglutination  tests  for  this 
virus  which  have  been  used  in  an  epidemiologic  study.,  One  room  in 
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Dro  Law's  laboratory  contains  a  ntmber  of  mice  that  have  received 
injections  of  cell-free  preparations  from  experimental  tumors,  and 
among  the  extracts  are  some  which  esdaibited  polyoma-like  activity  <. 
Blood  frcm  laninoculated  as  well  as  Inoculated  mice  in  the  same  room 
contains  complement-fiaeing  and/ or  hanagglutinating  antibodies  in  30 
to  60  percent  of  the  mice  that  are  3  to  6  months  old«  Nine  difl'erent 
iiibred  strains  or  specific  hybrid  derivatives  are  involved,  although 
mice  of  the  same  streiins  housed  in  other  rooms  of  DTo  Law's  laboratory 
rarely  demonstrate  similar  antibodies o  Drs.,  So  Eo  Stewart  and  Eddy 
have  had  a  comparable  easperience  of  fisading  neutralizing  uatibodies 
in  nQn" inoculated  mice  housed  in  close  proximity  to  mice  known  to 
have  received  active  preparations  of  polyoma  virus »  It  is  Impossible 
to  describe  the  complete  experience  in  this  report,  since  much  of  the 
work  has  been  conducted  by  the  NXAID  scientists  o  OJhe  information  now 
available,  however,  i^r-jgests  that  polyoma  is  contagious  to  some  degreeo 
At  the  present  time  Ipo  correlation  seems  to  exist  between  the  occiirrense 
of  leukemias  in  str^Jis  of  mice  and  "^e  aistibody  states  of  those  mice 
wi'tii  respect  to  antl$K3lyoma  activity,  nor  is  the  significance  of 
circuLLating  antibodies  knovm  in  relation  to  the  occurrence  of  those 
neoplasms  v^efe  appear  as  the  result  of  inociilation  with  polyoma  virus  c 

Drsc  Stewart  and  Eddy  mixed  live  polyoma  virus  with  senm  frcm 
rabbits  mode  Immun©  to  the  virus o  Hamsters  injected  with  the  prepara« 
tion  on  the  second  and  sixth  days  of  life  were  almost  completely  protected 
when  challenged  with  live  virus  two  weeks  after  the  last  treatment  o 
Sisty-seven  percent  of  control  littermates  of  the  eagperlmental  hamsters 
developed  neoplasms  within  five  months  of  the  live  ylvus   injection., 

The  question  has  naturally  arisen  as  to  whether  or  not  a  polyoma^ 
like  virus  exists  in  clinical  cancers »  Neutralizing  antibodies  have 
been  fo\md  in  only  two  persons,  both,  of  whom  have  had  intimate  contact 
with  mouse  polyoma  virus  in  the  laboratoiyo  W©  are  told  that  sera  from 
patients  with  neoplastic  and  other  diseases  and  from  apparently  healthy 
adults  do  not  contain  neutralizing  or  complonent-flxlng  antipolyoma 
substances  o  Drs.;  Stewart  and  Eddy  have  attempted  to  isolate  vlnss  with 
oncogenic  properties  from  human  cancers  by  introducing  cells  or  extracts 
into  tissiJjB  culture  o  Completely  negative  r©s%Jlt8  have  been  obtained 
from  the  buf fy  coat  or  brain  of  7  adult  patients  witii  acute  myelogenous 
or  lymphatic  leukemias,  and  frcm  h   o"Uaer  malignant  tumors  obtained  at 
necropsy  o  Tissues  from  12  daHdren  with  acute  leis&emia  and  one  ehild 
with  a  Wilans's  t«mor  have  alos  been  examined,  and  polyoma  activity  has 
been  demonstrated  in  5  of  than,  appearing  initially  in  second  to  fifth 
serial  passages  in  tissue  culture »  This  observation  seemed  suffieiently 
important  that  DTo  Ro  Ao  Maofdcer  was  requested  to  participate  in  this 
work,  and  a  protocol  was  drawn  up  to  provide  a  common  experimental 
design  agreed  to  by  Drso  Stewart,  Eddy,  Manaker,  and  others  coneernedo 
Individual  specimens  were  divided  between  Drs<,  Stewart  and  Eddy  on  the 
one  hand,  and  Dr<.  Munaker  on  the  other  o  Polyoma  activity  did  appeal* 
sporadically  in  "ttie  St@wart-Eddy  experience  but  has  not  been  demonstrated 
by  Dro  Monaker,  into  whose  laboratory  polyoma  had  never  been  Introducedo 
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'Sb.e  most  plausible  explsjaation  for  the  discrepaaat  results  is  an 
accidental  contamination  of  cultiires  in  the  work  of  Drs.  Stewart 
aid  Eddy,  especially  since  the  vijrus  apparently  isolated  from  idae 
htanau  soiirceB  is  neutralized  by  antisera  made  against  moiise  polycaaa 
vinifc »  Yet,  control  cultures  of  mouse  enibryo,  hejaster  or  monkey 
kidne/  tissues  prepaar^d  in  the  same  laboratories  and  in  ostensibly 
the  scrae  nsanner  have  remained  completely  free  from  evidence  of 
polyoma,  virtis  infection.  HSiis  subject  has  been  treated  here  in 
some  detail  because  reports  of  allegsd  isolation  from  human  soitrees 
of  virui^es  with  sictivities  similacr  to  those  characteristic  of  mouse 
polyoma  are  filtering  into  the  Institute  frcaa  widely  separated  sotarceso 
OSie  mattev  will  be  considered  by  the  Board  of  Scientific  Coiuaselors  at 
their  special  meeting  this  month. 

Expe:"ience  to  date  indicates  that  polyoma  virus  does  not  caiise 
leiakemia  in  mice  sad  probably  does  not  accelerate  its  appearance  or 
increase  its  frequency  in  those  strains  of  mice  spontaneo^xsly  8xiscepti= 
ble  to  Idiat  iLsease.  Searda  for  an  e^nt  responsible  for  leukemia 
induction  hfis  been  conducted  in  several  laboratories  since  1953.= 
Dro  Gross  lam   separated,  at  least  partially,  leukemogenic  activity 
from  i&e  paiatid-tumor-produciaag  agent  and  has  ershanced  the  virulence 
of  the  leukiimogenic  factor  by  serial  transfer  in  mice»  Dr..  Schwartz 
(Ludwig  HdslJoen  Institute)  has  described  lei&emogenic  activity  in 
extracts  o?  brain  from  le^akemic  subjects,  but  the  disease  produced  is 
somei^hat  aiypical.  Attempts  to  duplicate  his  results  with  material 
pjrovided  to  Dr.  I^w  by  Dr,  Schwartz  have  been  tmsuccessful.,  Dr..  Graffi 
(East  Berlin)  has  prepared  ertraets  from  leukemic  tissues  of  mice  that 
produce  cliioroleuk^aias  and  perhaps  other  types  of  leukemias.  She 
pathologifc  anatoroy  of  his  lesions  has  not  been  described  in  detail 
sufficient  to  permit  final  evaluation  of  his  data.  Dr.  Friend  (SKl) 
has  isolated  6ind  characterized  a  virus  which  produces  a  disease  in 
adult  mice.  1!h.s   disease  has  been  called  leukemia,  but  it  seems  to 
differ  in  important  respects  frcaa  the  ccaamon  types  of  leukemia  fotmd 
in  various  mouse  colonies. 

Mr.  J.  Bo  Boloney  has  worked  for  some  years  with  Dro  V7.  R.  Bryan 
in  improving  the  isolation  proceduares  for  Rous  virus  frcaa  the  sarccmias 
it  produces.  His  ji^sieochemical  approach,  irning  protamine  followed 
by  proteolytic  digestion  and  differential  centrifugation,  reported  in 
1955  ;i  provides  a  product  with  sufficient  biological  activity  to  warrant 
UBS  of  the  material  as  a  standard  of  reference  for  quantitative 
biological  stiadies  and  as  a  common  soisrce  material  for  studies  on 
further  purification  of  the  agent.  Mr»  Moloney  has  used  the  same 
technique  to  separate  a  filterable  oncogenic  agent  from  the  trans- 
plantable mouse  sarcoBffii.  37  which  has  been  used  in  cancer  research 
for  several  decades.  Cell-free  extracts  of  this  neoplasm  passed 
throu^  Handler,  Berkfeld  or  Selas.02  filters  produce  an  escfcremsly 
high  incidence  of  leukemia  at  an  ags  of  6  months  when  injected  into 
newborn  mice  of  strsJji  BALB/C.  Differential  ultrasentrifugation  of 
the  filtered  extracts  enhances  the  virulence,  as  shown  by  a  decreased 
latent  period.  aSie  leukemias  are  of  the  typical  lymphoid  variety 
most  prevalent  in  mice,  and  active  esstraets  have  been  recovered  frcai 
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the  lexskemias  by  filtration  and  iiltracentrifugation  of  their  eactracts« 
One  pellet  obtained  in  the  ixLtracentrifuge  has  been  sectioned  and 
eKamined  under  the  electron  julcrosaope  by  Dro  As.  Je  Dalton,  who  reports 
particles  approximately  70  m)a.in  diameter  with  an  outer  limiting  mem- 
brane and  electron  dense  center  ^  While  much  more  work  remains  to  be 
done  on  this  new  agent,  it  seems  probable  that  Mr«  Moloney  may  have 
isolated  the  agent  responsible  for  the  earlier  findings  of  Drc  Gross 
which  has  eluded  so  mar^  investigators »  Dr»  MaoaJter  and  Mr^  Moloney 
have  not  yet  been  able  to  propagate  this  agent  in  tissue  culture » 

Another  neoplasm  that .  apparently  can  be  passed  by  cell -free 
material  is  the: mast  ceH  neoplasm  of  the  dogo  Dro  Lo  So  Lombard 
(Argonne  Labora-^ory),  formerly  a  member  of  the  Laboratory  of  Pathology, 
NCI,  Mr.  Moloney  and  Dr»  Bryan  filtered  extracts  of  the  mast  cell  tissue 
and  carried  the] lesion  by  serial  cell-free  transfer  throiigh  four  passages 
in  the  dog= 

Shortly  before  his  death,  Drc  G»  Ho  Algire  Implanted  diffusion 
chambers  containing  cells  from  a  maimnary  carcinoma  of  a  mo\ise  knor-m  to 
harbor  the  milk  agent  into  the  abdominal  eavities  of  aiice  of  a  foreign 
strain  in  which  "Hae  mammary  tiaaor  inciter  was  absents  Ttxe   chaiifeer  walls 
Mere   of  porosities  so  small  as  to  exclude  the  passage  of  cells  in  either 
direction.  Scane  months  later  the  hosts  harboring  chairibers  with  pore 
sizes  of  Oc3  -  Oo5fx  developed  mananaxy  cancers  which  could  be  e^^ained 
by  passage  of  cell-fx«e  material  out  of  the  ehaniberso  Even  more  in- 
triguing^,  however,  was  the  occurrence  of  plasmacytcanas  in  hosts  whose 
Qhsonbers  were  constructed  frcsm  millipore  filters  of  0,01  -  0=10  (jl 
average  porosity..  Sarcomas  qlso  occurred  which  may  tentatively  be 
ascribed  to  the  use  of  plastics  in  sheet  form,  scone  of  which  are  knowa 
to  elicit  such  neoplasms  in  mice  and  rats  throxj^  the  published  reports 
of  the  C/ppenheimerso  Tb.e   origin  of  the  plasma  cell  timors  has  not  been 
satisfactorily  eseplained,  but  a  distinet  possibility  exists  that  -yiey 
may  represent  a  response  to  a  previously  unknown  agent «  !l5xe  plasma- 
cytomas obtained  in  this  limited  esgerience  are  of  especial  interest^ 
aecording  to  Dr»  Michael  potter »  Biey  grow  readily  and  rapidly  on 
transplantation  into  genetically  appropriate  mice,  milike  those  other 
transpl^atable  myelomas  that  have  occurred  spontaneously  in  NCI  stocks 
which  run  an  extremely  chronic  co^lrse=  The  beisic  observations  on  the 
trajasparent  chamber  phencanenon  are  being  repeated  and  extended  by 
Dro  B.O   M°  Merwino 

All  of  these  recent  findings  have  encouraged  a  systematic  search 
for  oncogenic  viruses  in  human  cancers »  A  rather  large  effort  is  already 
wider  way,  carefully  co-ordinated  in  the  Virus  Caicology  Section  but  with 
relatively  independent  excursions  by  Drs»  Stewart  and  Eddy,  and  to  a 
smaller  extent  in  the  Laboratory  of  PatholoQTo  Ihis  geographically  aud 
administratively  dispersed  approach  is  being  encoxxraged  since  -feis 
diffisvat  and  important  field  needs  the  attention  of  many  different  types 
of  thinking  and  probably  req,ulres  a  new  technolosr.,  All  of  the  oneogenic 
viruses  available  tod^  were  discovered  by  ^e   ability  to  isolate  f  rem 


a  lesion  in  u  given  species  an  active  agent  which  would  reproduce 
the  initial  or  a  i^lated  lesion  in  the  saane  species  <>  Only  the 
polyoQia  virus  has  the  potential  of  eliciting  neoplastic  responses 
in  completely  foreign  species  under  other  than  the  most  limited 
conditions o  It  may  not  prove  too  difficult  to  isolate  viruses  from 
human  tissues,  but  to  relate  them  causally  to  clinical  cancers  may 
he  a  prohlem  of  gargantuan  proportions  <>  Scientists  have  profited 
greatly  from  the  study  of  model  systems  in  laboratory  animals,  which 
will  continue  to  provide  essential  information  to  guide  the  search 
for  human  oncogenic  viruses » 

Interest  in  the  mammary  tumor  inciter  continues c  Dro  Ho  Bo 
Andervont  has  observed  enhanced  activity  of  the  milJb  agent  obtained 
from  wild  mice  and  carried  in  strain  BALB/C  as  shown  by  the  hi^ 
twnor  response  of  agent-free  C3H  mice  and  the  hi^  incidence  of 
mananary  tumors  in  first  filial  generations  of  hybrid  mice  of  which 
one  parent  is  from  the  wild  colony »  Hlb  loaramary  tmaor  agent  caa  be 
propagated  for  as  long  as  7  months  in  maEmary  cancer  cells  grown  in 
tissue  cxilture  by  Dro  Katherlne  Sanfordo  Disappearance  of  the  a«ent 
is  accompanied  by  a  change  in  the  nature  of  iiie  tumors  produced  by 
inoculation  of  the  cultures  Into  suitable  miceo  Sarcomas  occur  in* 
stead  of  carcinomas o  Dr^  Sanford  has  traced  the  development  of  "ttiis 
phenomenon  by  serial  re-tmplantatlon,  and  genetic  aaaalysis  is  including 
the  stujdy  of  clone  cialttireso  All  but  one  of  the  sarcomas  is  character- 
istie  of  the  Initial  strain,  C3H,  the  exception  being  derived  from 
host  tissues,  an  F-j.  ijybrido 

Dro  Wo  Ro  Bryan  is  now  employing  the  chick  membrane  pock- count 
technique  as  developed  by  Rubin  and  by  Prince  after  methods  originally 
devised  by  Burnet  et  alo  for  study  of  other  viruses  to  replace  more 
cumbersome  bloassay  procedures  for  quantitative  study  of  the  Rous 
sarcoma  virus »  He  and  MTo  Moloney  have  studied  the  effects  of  lipids 
on  the  activity  of  the  virus »  Higji  concentrations  of  potential  lipid 
peroxide  in  tumors  produced  with  a  low  dose  of  virus  and.  the  low 
concentrations  of  potential  peroaside  in  hi^  dose  tumors  is  due  not 
to  increases  in  lipids  or  lipid  peroxides  but  rather  to  a  significant 
increase  in  concentration  of  anti-oxldants  in  the  hi^  dose  tumors  o 
l!tmse   observations  contribute  to  a  fuarfcher  understanding  of  factors 
concerned  with  the  lability  of  a  tumor  virus  and  the  role  of  lipids 
in  its  host-virus  relationship » 

DTo  Stanton  and  Dro  Ho  To  Dalmat  (MIAID}  have  studied  i3\e  morpho- 
logical  nature  of  Shope  fibromas  transmissible  by  mosquitoes  o  Early 
changes  appear  as  a  reactive  proliferative  response  to  injmy  which 
later  become  truly  neoplastic »  Cnly  the  lesions  which  progress  to  show 
neoplastic  characteristics  ar©  infectious  for  the  mosquito,  althou^  the 
virus  content  does  not  change  as  the  lesion  evolves »  Presence  of  specific 
cytoplasmic  inclusions  in  the  fibroma  ceHs  is  essential  for  insect 
transmis  siblMty « 
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Both  benign  f  Ibromas  and  rapid^  jfatSJL  myxoma  are  closely- 
related  virus  diseases  of  rabbits  =  B'irry  and  Dedrick  were  able 
some  ye^s  ago  to  transform  fibroma  virus  to  mysEcana  vinAs  by  rattier 
simple  procedures,  aM  more  recently  Dro  Lawrence  KUJbsm,   Sr.,  (DBS) 
has  devised  a  method  for  aecomplishlng  the  transformation  in  tissue 
Gixltiireo  Drc  Joseph  Shack  is  working  with  Dro  Kilhsm  to  determine 
the  nature  of  the  transforming  agent  with  paarbicular  reference  to 
the  character  of  the  nucleic  acid  Involvedo  The  agent  is  not  destroy- 
ed by  deoa^ribonuelease  until  it  has  been  treated  with  urea,  IndicatiJig 
that  the  essential  part  of  the  molecule  is  deoa^ribonueleic  acid  which 
presvaaably  carries  the  genetic  Infoimation  req.uired  for  the  viral 
transformation o  Tissue  culttires  in  which  the  transformation  oceurs 
produce  large  quantities  of  a  deoaqyribonuclease,  most  of  which  is 
given  off  into  the  medlwio  Success  In  achieving  transformation  is 
aided  by  control  of  Idae  enzymic  activity  in  the  cultures o 

Dre  Wo  Go  Banfield,  Jr.  finds  a  new  ^tanxcture,  an  electron 
dense  granule  measuring  approximately  8  ae  llm^,  in  the  elementary 
feody  of  molluscum  contagtostmie  A  similar  body  is  seen  in  both 
fibroma  and  myxoma  viruses c  Ihese  agents  appear  identical  in  electron 
jhotomlcrographs  o 


Chemicals 

ItkB   successful  production  of  eacperimental  eancers  by  chroanltaa 
compounds  as  represented  by  ohromlte  ore  roast  was  recorded  in  last 
year's  repojrto  Dro  Wo  Co  Hueper  has  extended  •Uais  basld  observation 
to  the  testing  of  highly  purified  chrcmlum  ccmpounds  with  different 
solubilities  in  water,  most  of  them  being  important  pigments  or  aati« 
corrosive  agents  o  While  the  escperiments  are  stUl  in  progress  it  is 
already  apparent  •^lat  calciian  or  strontium  ^iromate,  sintered  calcium 
chrcmate,  and  chromic  chromate  are  hi^ily  carcinogeaaic  when  injected 
Intramuscularly  or  intrapleuraHy  into  ratso  No  neoplasms  have  so 
far  been  obtained  with  the  residue  of  ehromlte  ore  roast,  or  the 
chromates  of  lead  or  zinco  TMs  eagoerlense  Is  estreraely  important  o 
Hie  manufacture  of  chromates  has  been  attended  by  an  excessive  rate 
of  pulmonary  cancer  in  the  United  States,  Germai^  and  Great  Britain, 
and  previous  attempts  to  identify  the  carcinogens  responsible  have 
been  completely  unsuccessful  ^  Dr,  Ei^ieper's  research  may  lead  to 
eradication  of  the  Industrial  hazard  and  brimg  about  praetical  'pre^ 
ventlon  of  another  type  of  enviroisnental  cancer o 

A  novel  approach  to  the  study  of  pulmonaary  cancer  is  afforded 
by  ingenious  es^ieriments  conducted  by  Dro  Mo  Fo  Stanton o  Certain 
aliphatic  halocarbons  are  capable  of  causing  ischianis  necrosis  when 
trapped  In  capillary  vessels o  Incorporation  of  a  earcinogen  into  the 
h£d.osarbon  inocijlum  ttieoretieally  permits  deliveiy  of  the  material  to 
a  particular  organo  Ihe  halocarbon  itself,  when  injected  intravenously, 
is  not  carcinogenic  for  rabbits,  rats  or  mice,  and,  to  date,  addition 
of  3-Biethylcholanthrene  to  the  Inoculum  has  elicited  no  neoplasms  in 
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mice  or  rabbits  ^  When  a  simpension  of  3-meth§rlciiolanthrene  in 
tricapryllin  is  carried  by  haloearbon  to  the  lungs  of  rats,  the 
animalB  die  consistently  in  siae  to  seven  months  of  metastsisizijig 
BqmmouB   eell  careinomao  Tixe   cancels  appear  to  arise  in  areas  of 
bronchial  metaplasia  resulting  from  haloearbon  infarction c  The 
methylcholanthrene  is  readily  traced  by  its  vivid  fluorescence 
in  tiltraviolet  lij^t. 

Additional  work  by  Dr,.  Hueper  on  carcinogenicity  of  water 
soluble  polymers  reveeils  no  relationship  between  aay  of  their 
specific  physical  or  chemical  qualities  on  the  one  hand  and  their 
carcinogenic  properties  on  the  other-  Polymers  of  the  seme  general 
type,  but  produced  by  different  techniques,  vary  greatly  in  their 
ability  to  produce  cancer..  Many  of  them  are  stored  in  various  organs 
and  tissues  when  injected  parenterally  without  eliciting  a  cancerous 
response- 

BVr.   Hueper  finds  that  road  asphalts  are  only  weakly  carcinogenic 
for  the  skin  of  mice  and  rats  but  do  not  produce  neoplasms  when  applied 
to  rabbit's  skln^  Extra>8ts  of  coke  oven  tars  are  carcinogenic  for  mice 
on  cutaneous  application.  Heating  of  the  same  material  produces  dense 
fianes,  but  neither  rats  nor  mice  have  developed  cancers  when  chronically 
es^posed  to  the  fumes  in  suitable  chambers »  Roofing  asphalt  appears  to 
have  no  curcinogenic  potency  for  the  skin  of  mice,  nor  has  exposure  to 
tvwaee   of  the  materieil  elicited  cancer  under  escperimental  conditions  o 

Free  p» -naphttiylamine  has  been  identified  by  Dr.  W.,  T.  Conway 
in  3  different  samples,  of  yellow  AB,  a  dye  certified  for  use  in  foods, 
drugs  and  cosmetics.  Dr.  Conway  also  found  several  times  the  permissible 
concentration  of  a  certified  dye  in  a  common  food  purchased  on  the  NIH 
campiis*  Dro  R«  Wo  O'Gara  repoarfes  fwdly  malignant  and  transplantable 
sarcomas  in  the  great  majority  of  rats  injected  with  the  trijiienylmiethane 
dyes,  li^t  green  or  fast  green.  Samples  of  paraffins  used  to  coat  milk 
containers  fluoresce  to  varying  degree  under  ultraviolet  li^t,  accord- 
ing to  Dr.  Hueper 0  Chemical  study  in  other  laboratories  has  revealed 
the  presence  of  variable  quantities  in  seme  of  the  dairy  wasees  of 
dibenz  £a,  hj  anthracene,  the  highest  concentration  approximating 
0<.5  mgo  per  100  grams  of  wax»  Of  the  several  compoimds  listed  in  this 
paragraph,  only  ^-naphthylamine  is  known  to  produce  cancer  in  mano  'She 
other  agents  imequivocally  produce  cancers  in  some  laboratory  species 
under  various  experimental  conditions,  Bie  general  subject  of  food 
additives  in  relation  to  cancer  has  been  widely  and,  in  scane  c.ases, 
heatedly  discussed  during  the  past  yearo  The  laboratoiy  and  branch 
chiefs  considered  the  matter  at  their  meeting  on  September  10,  1958^ 
and  agreed  that  the  demonstration  of  truly  reproducible  carcinogenic 
effect  of  any  substance  in  a  species  sensitive  to  t^mor  production 
indicates  that  it  would  be  preferable  not  to  introduce  that  material 
into  the  food  supply » 

Several  investigators  in  different  laboratories  have  identified 
8,  9-benzfluoranthene  as  a  compound  with  an  ultraviolet  absoarption 
spectrtan  almost  the  same  as  benz  [W]  pyrenej  hence,  the  presence  of 
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8,  9-t»enzfluoraQthene  in  misctures  interferes  with   spectral  analysis 
of  benz  jVj  pyrene.  Both  of  these  ccmpounds  are  widely  distrit)uted 
in  natvire",  and  of  coiirse  benz  Ta]  pyrene  is  Isnown  to  be  carejjrxogeaic  = 
Dr.  Hueper  reports  that  8,  y°'^enzfluorantlaene  produces  no  neoplasjos 
on  subcutaneous  injection  in  C57bl  mice  or  Bethesda  black  ratsc  He 
has  also  reported  an  interesting  effect  of  dose  schedule  on  the  pro- 
duction of  subcutaneous  tumors  in  mice  by  benz  [aj  pyrene.  Two  series 
of  mice  received  single  ijajections  of  the  carcinogen  or  repeated  in- 
jections at  monthly  inte3ryals«  When  the  total  dose  weis  low  the  twior 
frequency  was  approximately  the  same  in  both  groups  c  SinftLe  larg© 
doses  in  Increasing  amount  produced  a  plateau  in  the  dose-response 
cujrve,  but  multiple  indiv4.dual  doses  to  the  same  total  dose  reveled 
a  steadily  progressive  inqrease  in  carcinogenicity «  s: 

The  use  of  newborn  mice  in  virus  oncology  has  stimulated  interest 
in  studying  the  responses  of  newborn  Sxrtss  mice  to  chemical  carcinogens o 
Dro  Mo  Go  Kelly  and  Re  Wo  O'Gara  find  that  extremely  small  qittintities 
of  either  3-methylGholanthrene  or  2,i4^,5,6-dibenzantbracene  injected 
intradermally  on  the  first  day  of  life  yield  a  high  incidence  of  puL- 
monaary  tmors  in  14  to  20  weeks  and  a  smaller  number  of  hig^y  invasive 
svbcutaneo\ts  sarcomas^  some  of  which  metastasize <> 

Dro  Ho  Lo  Stewart  imports  that  all  DBA  mice  fed  dibenz  p,  hj 
anthracene  in  olive  oil  develop  pulmonary  adenomatosis « 


1 
Other  Carcinogens       *' 

Dro  Ro  Lo  Swaann  has  studied  tissues  from  a  number  of  patients 
\tho  received  colloidal  thorium  dioxide  for  variovis  diagnostic  purposes. 
Biere  is  considerable  variability  in  the  distribution  of  the  colloid 
in  this  material,  and  lack  of  uniform  distribution  in  the  liver  is 
particularly  striking  in  some  cases »  Correlative  studies  in  mice  by 
Dro  Swarm  reveal  initial  deposition  of  intravenoasly  injected  thorotrast 
in  phagocytic  cells  lining  the  hepatic  sinxisoidso  Ihe  material  becomes 
redistributed  wi-toin  six  months  into  larger  aggregates  and  apparently 
is  mobilized  even  later  since  seme  thorium  eventually  gains  access  to 
lymjii  nodes  near  the  liver c  Transplantable  vascular  neoplasms  develop 
in  the  livers  of  mice  receiving  colloidal  thoriwa  dioxide  and  are 
slBiilar  to  those  oecxirring  in  man  under  similar  circumstances  o  Splenic 
fibrosis  occurs  uncommonly  in  mice,  but  some  develop  primary  tmova   of 
the  spleeno  Extravasation  of  thorotrost  at  the  injection  site  is 
frequently  followed  in  mice  by  development  of  a  local  sarcoiaa,  whereas 
dense  hyaline  cicatrices,  which  rarely  become  neoplastic,  develop  under 
similar  conditions  in  man. 

Ihe  study  of  uterine  cancer  in  New  York  City,  Israel  and  Washing" 
ton.  Do  Co  by  Drso  Lo  J<.  Dunham,  Ho  Fo  Dom  and  Ho  Lo  Stewart  is  nearing 
completlono  The  NCI  workers  find  no  clear  correlation  between  the 
circumcision  status  of  male  partners  of  patients  with  carcinoma  of  the 
cervix.  _ 
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Mice  subjected  to  an  environment  of  100  percent  oxygen  following 
a  single  intravenous  dose  of  dibens;  fe,  y  anthracene  develop  maay 
more  p\;ilmonary  timors  than  those  receiving  the  same  amount  of  the 
carcinogen  but  kept  under  usual  laboratojy  conditioiaso  Dr^  Wo  Eo  Heston 
and  A..  W«  Pratt  now  report  that  exposure  to  oacygen  prior  to  injection 
of  dlhenz  g,  hj  anthrancene  does  not  Increase  the  frequency  of 
pulmonaiy  'tumors  <:  Apparently  tlf«i  phenomenon  now  applies  only  to 
diteenzanthraeene  carcinogenesis,  for  spontaneous  tumor  incidence  is 
not  affected,  nor  can  a  comparahle  result  fee  obtained  with  urethane» 
Reduction  in  oscygen  content;  of  the  postinjection  enviroiaaant  to  8  per- 
cent reduces  the  nuniber  of  tumors  of  the  lung  produced  by  diblenz  ^,  ^ 
anthracene, 

Dr.  Hr  F«  Blum,  with  Ms  colleagues  at  Princeton,  is  studying 
effects  of  a  sin^e  dose  of  ultraviolet,  'a  potent  carcinogen,  on 
mouse  skinu  Bie  response  has  the  general  character  of  an  inflammatory 
reaction  but  with  certain  special  features «  hyperplasia  as  measured 
by  frequency  of  mitotic  figures  is  greater,  oceurs  earlier  Eind  is 
sustained  longer  as  the  dose  of  ultraviolet  is  increased^ 


Host  Influences 

Prior  to  this  year  all  of  Drc  Heston's  studies  on  the  seven 
genes  known  to  Inflxjense  development  of  pulmonary  tumors  in  mice 
showed  that  they  had  also  affected,  in  the  same  direction,  grov/th 
as  maasured  by  body  wei^to  Proper  genetic  crosses  have  allowed 
Drc  Heston  to  study  the  influence  of  the  .^  gen®  which  greatly  in- 
creases body  weight  but  reduces  the  number  of  luag  tumors  foimed 
after  a  standard  dose  of  urethane.  Furfelj^r  investigation  reveals 
aretardation  of  growth  by  the  (^  gene  in  terms  of  total  body  length, 
the  wei^t  of  the  gastroGnemius  muscle  or  the  length  of  the  femur. 
Most  of  the  welgjit  gained  as  a  result  of  ^  Irsfluense  is  fat..  This 
typ©  of  study  is  now  being  eactended  to  mammsiry  cancer  <  Dr^.  Heston 
has  already  confiimed  Little's  observation  that  the  lethal,  yellow 
gene  hastens  •Qie  appearance  of  si>ontaneous  carcinoma  of  the  breast  o 

TSie  strain  of  C3Hf  mice  that  have  been  free  from  the  maaiaary 
tuonor  agent  for  scoie  years  continues  to  develop  mesmnaxy  tiaoors  in  a 
randcan  manner,  as  reported  previously.  Dr»  Heston  has  observed  a 
marked  increase  in  spontaneous  hepatomas  among  these  mice  durifig 
recent  years  c  ^e  incidence  can  be  further  ixicreased  by  a  sin^e 
dose  of  xirethane,  as  cam  the  incidence  of  pulmonaiy  tianors  which 
occur  spontaneously  in  10  percent^  Hemangiomas  of  the  liver  appear 
only  in  mice  that  have  received  urethaneo 

Dr..  M..  Ko  Deringer  has  complete  data  on  six  generations  of 
C3He  mice,  the  strain  produced  irom  a  C'3H  zygote  transplanted  to  a 
C57  black  uterus «  Occurrence  of  Bansoary  neoplasms  is  similar  to  the 
esEperience  reported  by  Dro  Heston,  but  secretory  activity  is  conanoffi 
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in  these  carcinomas  ^  d3He  strain  also  esdaibits  an  extraordinarily 
M^  incidence  of  spontaneous  hepatomas^  higher  in  fact  than  in 
any  other  inbred  strain  of  laboratory  miceo  Various  other  tumors 
have  been  observed,  including  ovarian  neoplasms  in  29  to  kf  percent, 
depending  on  breeding  history.  Ihe  ovarimi  tisjoors  are  generally 
small,  often  accompanied  by  cysts,  but  cysts  have  also  been  observed 
in  mice  that  did  not  have  ovarian  neoplasms  <. 

Leii^emia  in  C31  black  mice  subjected  to  total  body  X~lrradlation 
usually  arises  in  the  thymus.  Dr..  I,.  \4o   Law  reports  that  thymic  tissue 
from  irradiated  mice  does  not  become  leukemic  when  placed  in  miULipor® 
chambers  within  the  abdcminal  cavity,  even  thoii^  round  cells  and 
epithelial  cells  may  be  found  120  days  after  transplantation  c  When 
the  same  type  of  thymic  tissue  is  placed  beneath  the  renal  capsxile, 
however,  a  significant  proportion  of  the  grafts  are  transformed  to 
lymphocytic  neoplasms o 


Mechanisms  of  Carcinogenesis 


Dr.  Andervont  has  eontlnued  his  studies  on  factors  influencing 
Garclnogenesis  with  particular  reference  to  duration  of  stimul-'is  and 
its  effect o  Previous  work  has  shown  that  contiguous  stimulation  by 
exogenous  estrogen  is  not  reqjjdred  to  produce  interstitial  cell  tumors 
of  the  mouse  testis  o  Removal  of  the  stUbestrol  pellet  at  intervals 
of  8  to  2k  weeks  increases  the  Incidence  of  testicular  ttaaors  but  has 
little  effect  on  the  age  at  which  th^y  appeaTo  Most  of  these  tHmors 
grow  progressivel^fo  Dr^.  Andervont  is  now  extending  his  work  to  a 
study  of  estrogen  stimulation  In  relation  to  mammary  cancers  in  agent- 
free  mice*  ContiBUous  stimulation  by  estrogen  Increases  the  frequency 
and  shoartens  the  latent  interval  of  tumor  production^  Ea^osure  to 
stlfflulufl  for  l6  weeks  initiates  changes  that  persist  for  at  least 
26  weeks  J  but  the  stimulated  breast  will  react  to  a  second  estrogenic 
stimulus  by  producing  a  tianor  incidence  intermediate  between  the  low 
frequency  of  the  l6-week  escposure  and  the  hi^  incidence  seen  with 
continued  stimulation «  Castrate  males  develop  no  mammary  cancers 
from  only  l6  weeks  of  estrogenizatlono 

A  mathematical  foiraulation  of  ultraviolet  carcinogenesis  by 
DTo  Blum  is  a  quantitative  description  built  upon  the  concept  of 
acceleration  of  proliferation  of  fundamental  replicated  units.,.  Each 
dose  of  radiation  accelerates  the  proliferation  rate  by  an  omouat 
proportional  to  the  magnitude  of  the  dose,  as  reco^alzed  earlier o 
^e  final  solution  also  considers  that  clones  of  replicated  units  are 
added  during  the  developaent  of  the  tianor  and  that  scane  of  the  cells 
are  destroyed  o  Dro  Bltaa  concludes  that  the  replicated  unit  is  m^ach 
saaHer  than  a  cell  althou^  the  exact  voliaEe  cannot  be  determined 
from  available  datao  Reasoning  in  terms  of  modern  biochemistry  and 
genetics  siiggests  that  the  basic  replicated  particle  is  a  nucleic 
acid  tCTiplateo  Its  behavior  distinguishes  it  from  the  viruses  as 
ordinarily  understood,  but  idae  analogy,  is  close  ^ 
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Investigation  of  the  means  by  whiah  K-S-fluorenyD.acetamide 
produces  cancers  in  eacperlmental  animals  has  J)rogressed  diiring  the 
year,  and  the  organie  chemical  phase  would  ssem  to  b©  nearing  ccanpletiono 
TSxe   total  escperience  of  Dr^  H.^  Po  Morris  and  the  Drso  Weisburger  indicates 
•aiat  hydro3?3rlation  is  a  common  alteration  of  Ii-2-fluorenylacetajnide  in 
the  bodyc  The  rat  hydroxylates  at  positions  1,  3^  5,  7  and  8  «-  5  and,  7 
providing  th©  most  and  8  the  least  abundant  metabolites  in  the  species » 
A  new  metabolite  accounting  for  1.5  percent  of  radioactivity  in  the 
&Lucuronide  in  the  urine  is  N-(6<-cai)"2-fluorenyl  aeetamide,  identified 
by  Drs.  Je  H.  and  E»  K.  Weisbiwgere  In  view  of  the  low  activation  of 
the  6  position  towards  direct  substitution  reactions,  it  seems  unlikely 
that  the  new  ccaapoiuiiid  i?  totmed.  by  direct  hydro3cylation  at  position  6» 
^e  Drs.  Weisburger  sijggest  its  derivation  from  an  xmsymmetrical  de- 
hydration of  a  5,6  or  p02iiaps  6,7  hydroxy »diolo  This  constitutes  a 
novel  contribution  to  studies  of  biochemical  hydroxylation  of  aromatic 
compounds . 

R"v.2-(  5 -CH)»f laorepylacetemi.de  is  much  less  carcinogenic  for  the 
rat  than  is  the  parent  acmpounda  Dr^  H<-  Pc  Morris  reports  important 
differences  in  the  typeq  of  tumor  produced,  as  two-thirds  of  the  rats 
develop  meoplasms  of  th^.  pituitary  gland = 

Drc  Morris  has 'also  tested  the  carcinogenicity  of  a  series  of 
ajialogs  of  N-2«-fltiorenylaeetam;Lde  or  N,H*-2,7-fluorenylacetaaiide 
designed  to  block  deacetylation.  N=»2-flu.orenylbenzoylamide  and 
N,N'«2,7"fluorenylbens5oylamlde  are  rmish  less  carcinogenic  for  the 
rat  than  either  of  th%  reference  standards  and  produce  no  neoplasms 
of  Idbie  liver,  Intestine  or  ear  duct^  U"2-fluorenyl-(2  earboiEylate) 
"benzoylamlde  and  N'»2"fl«orenyl"(it'  methyl  )»benzoylaniide  aire  less 
carcinogfenic  than  the  reference  standards  but  more  so  than  the  two 
preceding  analogs  and  do  produce  ttmors  of  the  liver,  breast  and  eeir 
ducto  Substitution  of  3"  methyl  groups  on  either  of  the  standai'ds 
results  in  production  of  only  a  few  mammary,  hepatic  or  otic  duct 
cancers,  but  several  neoplasms  appear  at  a  variety  of  other  sites c. 
Bie  attachment  of  benzoyl  groups  to  the  active  center,  the  nitrogexx 
of  H»2-fluorenylaceteQHide,  drastically  modifies  carcinogenic  activity.. 

N,K''»2,7  Bisfluorenylacetsimide  is  aa  exceedin^y  potent  carcinogen 
for  the  rat,  inducing  ttanors  of  the  intestinal  tract  in  higjx  iD.cldence.; 
The  same  compound  causes  eaefeensive  tisnors  of  the  liver  in  dogs,  with 
death  from  hemoniiage  in  2k  to  30  months  c  OSiis  would  seem  to  reproduce 
the  curious  tennijial  hemorrhagic  syndrome  associated  with  hepatoma  that 
occurs  in  natives  of  subeq.uatorial  Africa., 

Br^.  Morris  has  also  studied  a  series  of  aniline  or  anllide 
conpounds  of  types  that  would  result  If  the  chemical  bonds  holding 
the  aromatic  rings  of  N""2»fluorenylacetamide  were  completely  severed 
during  metabolism.  Rate  treated  with  such  ehonicals  develop  pittjitaay 
twmors  in  60  to  80  percent  incidence,; 
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TJi^roidectcBsy  prevents  tlie  carcinogenic  action  of  K-2-fluorenyl~ 
acetamide  in  ratsj  yet  it  produces  no  appreciable  change  in  tiie  pattern 
of  tarinary  metabolitea  from  that  found  in  Intaet  subjects,  according  to 
the  D3:'8^"-Weisbiirger.  Kie  same  scientists  have  also  found  no  difference 
in  the  amoijnt  of  radioactivity  frcaa  labeled  N-2-fluorenylacetamide 
boiind  to  the  hepatic  proteins  in  intact  and  thyroidectoiDized  ratsc  Only 
ono  percent  of  the  radioactivity  bound  by  the  normal  animal  can  be 
identified  as  representing  K-S'-fluorenylacetamide^  suggesting  that  meta- 
tolites  form  rapidly  and  must  be  quite  important  ijx  hepatic  carcinogenesis = 

A  thesis  that  H-2-fluorenylaGetamlde  produces  a  temporary  defieiency 
of  hepatic  istores  of  pyridoasine,  which  is  related  to  carcinogenicity  ia 
the  rat,  receives  little  support  from  the  experiments  of  Dr,  H.  Mo  IJyer.. 
Widely  varjfing  doses  of  either  vitamin  B5  or  N-2-fluorenylacKstffialde  have 
no  appreciable  effect  on  binding  of  N^5  from  labeled  N-2-fluorenylacetamideo 
Large  doses  of  tyrosine  fail  to  increase  iirioaary  excretion  of  pyridoasiB©^ 
and  no  tyramlne  is  detected  even  tlio^Jgh  urinary  xanthurenic  acid  increases  o. 

Additional  work  by  Dro  Dyer  does  not  substantiate  i*te  suiggestlon 
of  others  -feat  orthohydroaQrlatlon  of  tryptophan  may  produce  a  carcinogen 
for  the  urineiry  bladdero 

OSie  Drsc  Weisburger  have  studied  the  excretion  of  M'-(7-ca)"2» 
fluorenylacetamide  by  the  rat  and  guinea  pig»  Most  of  the  Gompound 
appears  in  'the  \irine  of  the  guinea  pig  as  a  glueuronide,  but  only  60 
percent  is  leo   exci^ted  by  the  rat*  Radioactivity  of  the  labe3=ed  7"CH 
cOTrpoiaad  bepomes  bound  to  proteins  of  the  liver  in  iius   rat,  which  is 
highly  responsive  to  H«2-fluorenyl  carcinogenesis  ^  but  not  in  the  guinea 
pig  in  whidi  species  the  ccmpoixbd  is  not  carcinogenic «  Available  in- 
fonnation  would  indicate  that  K»(7"CH)-fluorenylacetamide  is  ei-ttier  not 
carcinogenic  or  is  wealtLy  soo 

i 

Drc  jRc  K»  Kielley  has  studied  the  effects  of  a  homologoi^  series 
of  azo  compounds  and  their  derivatives  on  certain  enzymes  in  the  liver 
where  seme 'of  these  ccmpovmds  elicit  cancers  <>  Socie  active  carcinogens 
cause  significant  inhibition  of  ^utamate  oxidation  in  riboflavia-defielent 
mitochondria  but  have  little  or  no  effect  on  oadLdation  of  succinate  o  Tsfo 
noncarcinogenlc  analogs  Inhibit  both  glutamate  and  succinate  oKldatlono 
Dro  Kielley  states,  "While  there  appears  to  be  a  general  qualitative 
relationship  between  selective  inhibition  of  glutamate  oxidation  (with 
little  or  no  iiM,bition  of  succinate  oxidation)  and  carcinogenicity  in 
the  case  of  azo  ^es,  there  is  by  no  means  a  quantitative  relationship  o" 
Ihis  approach  has  been  discontinued  for  -Hie  present « 

!Ehis  section  on  csueation  of  cancer  indicates  substantial  contri» 
butions  to  the  subject  by  the  intramural  research  staff  of  NCI  during 
1958,  both  In  the  areas  of  oncogenic  viruses  and  chemleaLsj  yet,  the 
direction  that  research  Is  taking  is  not  altogether  satisfactory o  As 
viruses  are  receiving  more  attention,  chemical  and  physical  agents  are 
receiving  lesso  But  "ttiere  is  much  inanediately  practical  &b  well  as  basie 
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information  to  be  gained  from  Gontlniiing  to  empfaasize  all  aspects  of 
carcinogenesis  researcho  The  fluriy  of  e3£citement  in  the  public  press 
on  potential  hazard  of  fallout  of  radioactive  dusts  Indicates  how 
rudimentary  is  our  knowledge  of  cancer  production  by  Ionizing  radiation, 
and  the  entire  gastrointestinal  tract  rosiains  a  blind  area  as  far  as 
the  causation  of  h\janQn  cancer  is  concernedo  Ihe  tools  are  available 
for  some  excellent  studies  in  both  of  these  areas o  It  may  be  quite 
significant  that  a  series  of  aromatic  amines  have  produced  intestinal 
cancers  in  some  laboratory  rodents  <>  Cancers  of  the  large  intestine 
form  a  nvaaerically,  medically  and  economically  important  group  of 
cancers o  About  50  percent  of  those  cancers  arise  in  the  rect\aa,  and 
one-half  of  the  remainder  originate  in  the  sigmoid  colono  These  are 
the  areas  in  which  solid  or  semi-solid  feces  are  stored,  and  logical 
reasoning  sxiggests  that  the  feces  may  contain  some  potent  carcinogen » 
This  problem  shoixld  be  studied » 
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CMCER  ARD  THEIR  PROPERTIES 


The  toteuL  effort  in  research  on  causation  of  cancer  has  developed 
the  concept  of  a  self  "perpetuating  Intracallwilar  chang®  as  th©  basic 
alteration  of  malignancy  but  has  onphasized  the  ne©d  for  a  different  type 
of  stimulias  or  reaction  befojr®  progressiva  growth  of  th©  altered  cell 
prodwcas  a  spaee-occmpying  mass  characteristic  of  tb@  neoplastic  static 
Even  th©n  growth  may  b©  progressive  only  at  intervals,  and  the  lesion 
recognizable  as  cancerows  to  th@  skilled  pathologist  still  changes  its 
characteristics o  Unfortunately  this  seqjaence  of  events  can  only  b@ 
inferred  from  oiar  meag(ar  data,  but  therapeutic  research  has  emphasized 
the  ne@d  for  som©  means  of  discriminating  on  other  than  a  retrospestiv© 
basis  between  indolgnt  and  aggressiv©  cancers  of  identical  origin  and 
similar  morphology,.  How  does  on®  recognize  an  autonomotts  from  a  depend- 
ent tumor?  To  what  extent  does  this  concept  apply  to  maoplasms  of 
tissues  that  have  no  isndocrin©  function  or  ar©  not  obviously  strongly 
influenced  by  endocrin©  secretions?  What  are  the  bioch(^aical  exprcis- 
sions  of  cancer  as  contrasted  with  normal  tissues?  What  digt©rmin®8  th® 
life  cycle  of  a  cell?  Why  does  it  divide?  Ar©  cancer  c©Ub  more  or 
less  restrictive  in  their  requirements  for  nutrients  than  ar©  normal 
cells?  Why  do  cancers  kill  their  hosts?  Why  do  they  spread?  These 
ara  only  a  few  of  the  constantly  recurring  quastions  that  come  to  th© 
fore  as  critically  important  to  the  future  of  cancer  controls  Their 
answers  lie  in  fundamental  research,  in  acquisition  of  new  knowledge 
in  biology,  biochemistry  and  biophysics  and  its  ultimate  application 
to  the  problems  of  special  interest., 

New  Tumors 

Experience  with  a  n©w  adrenal  cortical  carcinoma  C#^9''-)  i^  the 
Osbome-Mendel  rat,  reported  by  Drso  K»  C  Snell  and  H-  Lo  Stewart, 
reveals  certain  interesting  properties o  The  tumor  is  hormonfiLLly  active 
when  grown  in  mature  rats,  inducing  atrophy  of  the  adrenal  cortex,  sex 
organs  and  lymphoid  tissues =  Degenerative  changes  occur  in  th©  distal 
convolnatsd  renal  tubules  concomitant  with  the  onset  of  polydipsia  and 
polyuria.  Dr^  R,  C.  MacCardle  describes  the  fundamental  structural 
Chang©  in  th®  distal  nephron  as  globulation  of  the  normally  rod-like 
mitochondrial  batonnets  which  develop  during  ontogeny  only  with  acquisi- 
tion of  renal  function..  The  polyuria,  according  to  Drs„  Stewart  and 
Snell,  resiiLts  from  a  failure  of  tubular  reabsorption  of  water « 

When  adrenal  cortical  carcinoma  ^94  is  grown  for  one  generation 
in  hypophysectomized  rats,  subsequent  growth  in  intact,  mature  rats 
produces  a  progestational  ©ffect  in  th@  host's  «ndometri«m  and  is 
accompanied  by  the  appearance  of  an  anaplastic  type  of  tmior  c#ll'  not 
previously  observed  in  any  transplanted  line  of  th©  neoplasm  c^  A  similar 
effect  can  be  obtsined  by  passage  of  the  twnor  through  on©  transplant 
generation  in  sexwially  immature  rats.  This  type  of  change  seems  to  be 
reproducible  and  is  being  investigated  further. 
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''iixe  other  transplantabl©  rat  adrenal  sortical  carcinoma  being 
studied  by  Dro  Ao  S=  Malay  wouild  appear  to  excrete  mineralo-eorticoids ,; 
Adr©nal@ctomized  rats  bearing  this  neoplasm  will  toltrate  amoiante  of 
potassiKm  that  are  lethal  for  normal  ratSo  Inereasisd  sodiwa  ©xeretion 
produced  by  adrenalectomy  is  revgrsad,  and  intact  rats  in  which  this 
tvanor  grows  hav@  a  marked  reduction  in  sodinsn  output  <. 

Only  one  adenocareinoma  ©f  the  stomach  has  b©@n  found  among  thig 
26  mastianys  that  have  b@©n  autopsied  by  DTo  Ho  Lo  Stewart c  ThiB   incidence 
of  gastric  cancer  in  this  si)€ci©s  is  much  higher  in  South  African  labora- 
torias,  and  reasons  for  th©  discrepancy  ar©  being  sowtghto  A  number  of 
other  tumors  have  occurred  in  mastomys  at  B®th©sda,  including  granulosa 
cell  twnors  of  th©  ovary,  mediastinal  teratoma,  lung  tumors,  and  adenomas 
of  th©  adrenal  cortex  and  pancr®a8«  Hon®  of  th©sa  neoplasms  has  bis@n 
transplanted  suecessfullyo 

New  neoplasms,  ©specially  vea'iants  of  lymphomas  and  allied  diseasss, 
ar©  constantly  being  d©8crib©d  and  est abli shed  in  transplantable  form, 
often  as  both  solid  and  ascites  tuanorst.  These  ar©  U8©d  extensively  for 
many  different  studies  and  are  mad@  avedlabl©  to  r© search  workers  in 
many  other  organizations c 

TiSBU®  Culture 

The  last  two  years  have  s@en  a  marked  Increase  in  the  use  of 
various  techniques  for  growing  cells  outside  th@  bodyo  Tissue  culture 
is  probably  th®  most  widely  used  of  the  complex  laboratory  procedures  at 
NCI  but  clearly  needs  better  media  to  support  cellular  growth  than  now 
exist  o  Th®  ultimate  should  b@  one  or  more  chanically  definisd  media 
which  will  support  the  growth  of  a  variety  of  freshly  explanted  cells. 
The  most  serious  need  for  this  type  of  system  relates  to  the  transforma» 
tion  in  vitro  of  apparently  normeil  cells  to  the  cancerous  state  in  the 
absence  of  any  known  carcinogen,  which  has  now  occurred  in  many  different 
laboratories  and  was  studied  extensively  at  NCI  by  Dr<,  Wo  Ro  Earle  and 
associates  during  th©  early  days  of  the  Institute » 

Drc  Earle  and  his  colleagues  have  made  good  progress  toward  that 
goal  by  compounding  medivaa  109,  which  supports  good  growth  of  strain  L 
cells  and  some  of  its  clones.  Addition  of  small  quantities  of  protein  to 
the  medium  permits  growth  of  cells  that  will  not  proliferate  on  chani- 
cally  defined  medium  IO9.  Growth  of  mouse  fibroblasts  on  the  meditum  with 
and  without  added  protein,  however,  is  vastly  different  in  rate,  morphology 
and  behavior,  as  shown  by  comparative  cinematography  and  reported  by 
DTc  Earle,  Mr„  Wo  Tc  McQuilkin  and  Dr^  Vo  J.  Evans »  Replacement  of 
protein  by  a  low  viscosity  methylcellulose  permits  continuous  growth  of 
at  l®ast  one  strain  of  mammalian  cells  in  agitated  fluid  suspension 
culture  e 

Efforts  to  simplify  meditm  IO9  have  been  partially  successful. 
Dro  Evans  has  reduced  the  ramber  of  glucuronides  from  three  to  two  and 
eliminated  six  coenzymes,  but  it  seems  quit®  probable  that  no  singl® 
chemically  defined  medium  will  support  the  growth  of  many  different  cell 
types o  Clone  929  of  strain  L  having  grown  in  medium  IO9  since  1955  is 
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if«sll  adapted  to  the  m^di^aiio  Its  growth  is  not  improved  by  including 
non-essential  amino  acids  in  th®  sttbstrat©o  Clone  2071^  also  derived 
from  strain  L,  grows  "better  wh@n  non-essential  amino  acids  ar©  pmsiinto 
Its  growth  is  also  stimmlated  by  addition  of  thymidine  and,  t©  a  lesser 
extent,  by  deoxycytidine »  Deoxygtaanosine,  S-mathyl-cytosine  and 
deoxyadenosins  inhibit  proliferation  in  varying  d@gr@@s  \sb.®n  added  t® 
the  medimio 

Just  as  morphological  changes  occ«r  dwing  the  eontinmous .  enltur® 
of  c©ll8  la  vitro,  so  d©  ehanical  and  biological  attribmtes  change  <,  A 
clone  of  hepatic  cells  that  pi^viouisly  synth@6iz€d  glycogen  has  lost  that 
capacity,  and  variations  in  arginas©  activity  id>thln  a  alon@  kav@  also 
been  nsportiid  by  Dr.,  Bo  Bo  Wigetfall, 

Further  examination  of  the  high  and  low  sarcoma  lines  @f  calls  that 
originally  dev@lop@d  their  cancgrous  properties  in  tissM©  cmLtttre  has  been 
widertaken  by  Dro  Katharine  Sanford  and  Dro  Eo  Chisa  {¥ale)o  Each  ®f  the 
popn^Lations  is  heterogeneous  ^th  rsspect  to  shromoscme  nmbsrs  and  typso 
Individual  cells  can  reproduce  in  cloneil  ©ultiuir®  som<s  of  the  f?id@  ranges 
of  chrcOTOsomal  aberration  as  wgll  as  other  distinctive  properties  of  th@ 
parent  lines o  Dr  Sanford  and  DTo  Do  Mo  Scott  COniv@rsity  of  Pennsylvania)) 
have  studied  ^Mccsse  metabolism  of  the  high  and  low  lines  o  Activities  of 
glucos@'>6«phosphate  dehydrogenase,  phosphoglisconate  dehydrogenase  and 
hexokinase  a3X  maciy  times  gz^ater  in  th^  high  than  in  the  low  lin®,  thotisgih 
there  is  no  diffej'ence  in  total  conswiption  of  glucose  in  vitro »  Sinca 
structviral,  biological  and  glycolytic  capacities  of  these  c@lls  are 
qjaite  different,  the  basic  change  in  their  behavior  on  transplantation  to 
genetically  siuitalde  mice  cannot  be  ascribed  to  differences  in  the  r@lative 
propoirtions  of  tnaly  malignant  cells  in  the  two  populations  o 

Electron  photomicrographs  of  neoplasms  reswltiag  from  transpl@nta» 
tion  of  high  line  cells  into  C3H  mice  reveal  many  CMrio«s  bodies  resmbling 
virus  particles  In  their  general  structure,  according  to  Dto  Dalton  aad 
Dro  Sanford o  Tkm  bodies  disappear  on  reoialtwre  ^  vitro  after  abowt  f©w 
serial  passages  b^it  reapp#ar  when  the  cells  are  reintroduced  into  micso 
^e  nat%!>r@  of  tb@se  particles  is  unknoim,  but  Dr^  Dalton  sug^sts  that 
they  may  b®  related  in  some  way  to  a  cytopathic  effect « 

Dramatic  changes  in  the  ability  of  contimaoiuisly  cialtured  retieialiatt 
cell  sarccHna  1^29  to  grow  on  transplantation  to  genetically  appropriate 
mice  in  the  abeenee  of  any  marked  morphological  change  was  reported  last 
year  by  Dr «  Co  Jo  Daw© o  fhis  tmior ,  after  three  years  of  growth  in  vitro, 
has  almost  lost  its  ability  to  grow  on  transplantation  o  X°°irradiated 
hosts  produce  more  growth  of  P329,  but  even  then  it  takes  nine  months 
to  killo  Cells  that  have  once  grown  in  the  mouse  retain  that  ability 
much  longer  than  do  those  carried  continuoi^sly  in  tissue  culture o  Use 
of  a  milk  medimi  has  had  no  effect  on  the  biological  characteristics 
of  the  cultivated  linso 

DTo  Dawe  also  reports  that  P388,  a  lymphocytic  leukemia  carried 
in  continuous  culture  for  almost  three  years,  has  undergone  definite 
structural  change  but  continues  to  kill  all  genetically  susceptible  mice 
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into  which  it  has  been  traasplaatedo  Th©  virylence  of  this  lin®^  h©w®¥@r^ 
has  been  gr©atly  rMuced,  as  it  takes  a  mwch  longer  tim®  to  kill  its 
hosts  o  Dro  Dawe  has  b@<sn  swec@ssfwl  in  cultivating  mast  e®ll  tuMor 
p815  in  vitro o  Thss@  ttaaor  calls  r^qpir©  the  prassnca  ©f  fibroblast^lik® 
cells  to  grow  w»llo  The  fibroblast-like  cells  ssitm  t@  b©  isolattd  -with 
th©  original  ©JcplaatSo  Thm  mast  culls  hav^  n@w  lost  their  intracgllular 
granuLes  and  will  aot  grow  on  retransplantation  to  thsir  DBA  strain  of 
origin  0 

Strains  of  hepatic  cells  cwltiared  continmonssly  in  vitro  by 
Dro  ?<.  Jo  Evans  now  prodws®  neoplasms  wh#n  reintrodujead  into  C3H  mic(to 
Dro  Evans  said  Dro  E«   Lo  Kuiff  find  th© p -glisaceronidas®  activity  of  th® 
cells  in  tissue  c«ltiaro  to  b©  50  to  I50  times  that  of  c©11b  from  n®3aaal 
@31  liv@ro  The  seeb.®  high  activity  is  maintained  in  t«nors  derived  from 
the  Beam  cells  growa  in  the  mouse »  Ttm  high  |=gl«cttr@nidas@  aetivity 
does  not  seem  to  bs  related  to  th©  rate  of  proliferation  of  the  eells 
in  vitro o 

Gytology  and  Cyfcoebamistry 

Dr.  Robert  Love,  adapting  a  new  chemical  basis  for  discriminat" 
ing  among  the  various  fozma  of  ribose-nueleoproteins  (KNA)  to  morpho* 
logical  use,  has  demonstrated  seven  different  types  of  MA  in  cells o 
Two  different  types  can  be  denonstrated  in  the  nucleolus,  of  which  one 
confoims  to  th©  "nucleelinuB"  described  by  older  cytologistSo 

Additional  studies  of  EKA  fractions  obtained  by  gentle  dlsrttp« 
tlon  of  cells  by  Drso  Kuff  and  Dalton  suggest  that  INA  may  be  an  inte^cal 
part  of  ergastoplasmic  manbranes  in  addition  to  being  a  major  constituent 
of  free  Palade  granules.. 

'Solgi  bodies  isolated  by  newer  techniques  as  developed  by  Dro  Kuff 
retain  the  structural  characteristics  of  the  Golgi  apparatus  seen  within 
the  cello  Tim   isolated  forms  are  essentially  devoid  of  MA  and  are 
deficient  in  enzymes  associated  with  other  defined  subcellular  particulates, 
but  are  rich  in  phospholipids  and  acid  phosphatase 0 

DTo  Go   Zo  Williams  has  been  developing  a  systima  for  ultraviolet 
microscopy  in  which  television  has  been  incorporated  as  a  scanning 
device  ■>  Certain  probli^ns  have  inipeded  progress  o  The  amount  of  light 
at  265  mj^  necessary  to  provide  usable  photographic  records  rapidly 
injures  living  ce2J.s«  Short  exposures  interfere  with  television  tranB» 
mission  so  that  no  photographs  can  be  taken o  Sensitivity  to  ultraviolet 
light  has  been  enhanced  by  electronic  alterations  which  convert  the 
vidicon  television  tube  to  a  light  energy  storage  device  to  permit  scanning 
of  individual  frames o  Shis  type  of  apparatus  becomes  unsuitable  for 
direct  observation,  but  excellent  photomicrographs  are  obtained  ^th 
exposures  as  brief  as  l/lOO  second  <.  It  is  now  possible  to  study  living 
cells  on  the  warm  stage  raider  the  ultraviolet  mlC3?oscope  for  periods  of 
10  to  12  hoiars  with  mimimal  injury  o 
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Dr=  WilHsmg  is  uaiag  tte  Co'tslt@r  electr-onie  eo'mitsr  to 
enumerat©  and  determine  th©  zIt,®  of  tisstts  cultisre  and  ascites  tumor 
cells  o  Cells  frcm  four  different  lymphomas  feav©  m©an  volianes  of  ^48©- 
800  8*3,  the  Krebs  2  and  Ebrlich  ascites  tsjanors  average  1700  |p3^  and 
H@La  cells  grown  in  tissue  cultmi&  are  27^  Ba3r. 

Studies  of  the  stnact'ore  of  th'a  vital  stain  neutral  r©d  has  l®d 
to  synthesis  of  a  series  of  related  compofonds  2,   8-bis=(alkylamine) 
jbisnazines  by  Drc  Do  L.  ¥i¥ian«  Th@  capacity  to  stain  Intravl tally 
Bi^ems  to  he   a  genereLL  property  of  these  chemicaJ-So 

Study  of  blabbing  of  the  cytoplasm  of  ascites  twanor  cells  by 
Dr»  Morris  Belkin  associates  this  pbenomsnon  irtth  inhibition  or  g'.\iiccinie 
dehydrogenase  activity.  Salt®  of  heavy  metal©  ©nd  specific  inhibitors 
of  swccinie  dehydrogenase  activity  produce  similar  effects.,  Blebbing 
cells  fail  to  reduce  tetrazoliian  salts  to  the  corresponding  fonaaaan, 
althotagh  Mininjm°!ad  cells  do  so  rapidly » 

CCTiparison  of  ths  ult5ra8tract^sr©  of  three  transplantabl©  plasma 
cell  neoplasms  by  Drsc  Ao  Jo  Dal ton,  M^  Potter  and  Jo  Lc  Fahey  reveals 
highly  organized  grgastoplasm  in  th^  two  tvanors  which  prodiaca  myeloma 
proteins o  Th'g  third  tamor  prodwces  no  alteration  in  its  host's  serian 
globialins  and  contains  only  a  small  amount  of  ergastoplasm  and  a  small 
Golgi  complex » 

A  complex  and  highly  organised  ultra* struct vire  characterises 
cells  of  the  ps^Mobranch  glaaid  of  Fiitndulus,  according  to  Crs.  DsiltcR 
and  Do  Eo  Copeland  (D1R6).  fhe  cells  are  pr©s\aned  to  be  involved  in 
production  of  carbonic  anhydras^o  "Ihey  contain  groups  of  numerous  rod- 
like mitochondria  ssparated  by  tightly  packed  tubules  approximately 
50  va^   in  diametsr^  The  tubules  branch  and  emastomosis  in  the  cytoplasm 
and  in  some  instances  open  directly  on  the  cell  surface  in  juxtaposition 
to  pores  seen  in  the  cytoplasm  of  endothelial  cells  lining  blood  capil- 
laries n  With  the  exception  of  an  intervening  basement  membrane,  there 
appears  to  be  direct  continuity  between  the  lumen  of  the  capillary  and 
the  lumina  of  the  tubules  associated  with  the  mitochondria  lying  deep 
within  the  cell» 

Protein  and  Amino  Acid  Chemistry  and  Metabolism 

Dro  J-  Po  'Sreenstein  and  associates  report  the  resolution  of 
racemic  mixtures  of  individual  amii.o  acids  in  quantities  as  small  as 
10  millimols  or  lisss.  fhis  has  been  accomplished  through  use  of  L- 
amino  acid  oxidass  from  Crotalus  edamanteuB  and  hog  renal  D-amino  acid 
oxidase c  Certain  few  amino  acids  present  special  problems,  and  suffi~ 
ciently  pure  L  isomers  of  tyrosine  and  tryptophan  have  not  yet  been 
obtainedo  f -Hydroxy- @=methyl  aspartic  acid  is  fosmed  under  biological 
conditions  srom  s^saction  of  pyruvic  acid  and  glycine.  Synthesis -has 
yielded  nearly  eqaal  quantitlas  of  the  two  theoretieally  possible 
isomers  which  are  readily  separated  by  coltann  chromatography  =  L-As.-ginyl- 
l«argininc  and  other  K-terminal  arginine  dipisptides  have  also  been 
synthesized  in  high  yield  for  use  in  enzyme  and  metabolic  studlss,. 


^  ^ 


23 


Sh©  chanicelly  defined  dists  d€vis®d  by  DrSo  S<,  Mo  Bimbawij, 
Milton  Winitz,  J.  P<.  Grgenstein,  Mr.-  M<,  Co  Ot©y  and  Dr.  fakashi 
Sugimiara  (Reseeroh  As80ciat<g)  are  extremely  useful  tools  in  biomadieal 
rfeseareho  An  optimnm  diet  has  been  fed  to  rats  bearing  Walker  ear- 
einoma  256  in  quantities  pr©c«etennined  to  produc©  no  appreciable  vreight 
change o  Weight  increment  did  occur,  however,  and  was  shown  to  be  du© 
entirely  to  ^owth  of  the  neoplasm.  Careass  wsiglit  did  not  change 
significantly  though  nitrogen  fn^n  nosmal  tissues  was  used  in  building 
th©  cancer's  protoplasmo 

Diets  have  been  prepared  in  which  each  single  essential  amino 
acid  has  been  eliminated  in  tumo  Force-fed  diets  free  of  histidine, 
tryptophan,  lysine,  phenylalanine  and  threonine  cause  losses  of  0o2- 
lo©  giic  per  day  over  an  11 -day  period  in  normal  rats,  while  absence  ©f 
methionine,  leucine  or  isoleucice  increases  the  daily  loss  to  1-2  gm.- 
These  trends  are  reversed  by  feeding  the  complete  mixture  „  Normal  rate 
fed  valine-free  diets  die  within  nine  days= 

Rats  bearing  the  rapidly  growing  Walker  tianor  were  fed  the 
def icier t  diets,  and  all  gained  weight  by  an  amount  nearly  equivalent 

to  the  weight  of  the  tvmor,  the  carcasses  losing  weight  to  about  the 
same  extent  as  their  normal  controls  on  the  same  diets-  ftoe  rates  of 
tumor  growth  varied  a^scording  to  the  essential  amino  acid  deleted  from 
the  dietn  On  the  lyslne-free  diet  the  tumor  growth  rat©  was  the  same  as 
on  the  conplete  diet,  and  on  diets  leuzking  phenylalanine,  histidine  or 
tryptophan  the  tumor  growth  rate  was  only  slightly  slowed =  The  t;anor 
growth  rate,  however,  was  considerably  redueed  when  the  rats  were  force- 
fed  diets  lacking  in  methionine,  isoleucine  or  valine o 

formal  animeLLs  force-fed  diets  free  of  lysine,  tryptophan  ©r 
isoleucine  were  in  negative  nitrogen  balance  c  The  balance  values  bt^came 
more  positive  in  similar  animals  bearing  the  Walks r  twaor,  the  nitrogen 
loss  from  the  carcass  being  nearly  equal  to  that  gained  by  the  timor  on 
the  lysine-and-tryptophan-free  diets o  On  the  isoleucine-free  diet  a 
considerable  proportion  of  the  nitrogen  lost  by  the  careass  was  not 
picked  up  by  the  tumor. 

Collaborative  reseeurch  between  the  Laboratory  of  Bioehanistry 
and  the  Surgery  Branch  is  aimed  at  evaluation  of  chemically  defined 
diets  in  human  nutrition,  production  of  specific  nutritional  defieien- 
sies  aad  study  ©f  the  alarm  reaction  in  experimental  animals o 

Aay  growing  tissue  must  accvmulate  a  sufficient  supply  ©f  build- 
ing blocks  to  synthesize  its  characteristic  protoplasm .  Metabolic 
studies  of  cancerous  rats  some  years  ago  s'^vealed  a  loss  of  substance 
fifom  muscle  and  certain  other  normal  tissues  during  the  progresisi^e 
growth  of  the  Walker  twmro     this  led  to  a  "nitrogen  trap"  theory 
which  has  bee»  variously  interpreted ^  Inherent  in  the  thesis  is  a 
concept  that  the  dynamic  equilibrium  among  proteins  of  normal  organs, 
tissues  and  plasma  is  not  charaeteristic  of  proteins  within  the  grow- 
ing neoplasm »  ftois  subject  has  been  investigated  further  by  Drc.  Jo  Co 
Held  by  feeding  glycine  or  lysine  labeled  with  radioaetivs  eaufbon  to 
animals  bearing  different  experimental  neoplasms »  Rats  were  killed 
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at  different  intervals  after  receiving  their  isotopically  labeled 
amino  acid  and  radioautographs  prepared  from  thici  sections  of  their 
tumorBo  The  uptake  of  the  amino  acid  is  initially  essentially 
uniform  throughout  the  viable  area  of  the  tumor  although  necrotic 
cells  do  not  become  labeled o  A  viable  area  that  has  taken  up  the 
amino  acid  and  siibsequently  bec(^es  necrotic  retains  the  isotope, 
but  continued  growth  without  necrosis  leads  to  redistribution  of  the 
labeled  amino  acid.  Or.  Reid  concltades  that  the  several  tumors 
studied  by  this  technique  do  participate  to  a  considerable  degree 
in  the  dynamic  equilibrium  described  by  Whipple  and  by  Schoenheimer; 
hence  the  well-known  autonomy  of  cancer  must  be  due  to  other  factors o 

Drso  Ho  A.  Sober  and  E.  A.  Peterson  can  now  pzxKLuce  extensively 
resolved  and  reproducible  chrcnnatogrems  of  sexoim  or  plasma  proteins 
in  less  than  a  dayo  Albumin,  alone  of  the  serum  proteins,  is  altered 
by  rechromatography.  This  is  due  to  contsminants  in  the  cellophane 
used  for  dialysis o  Stepwise  elution  procedures  have  been  devised  to 
pezmlt  preparation  of  highly  enriched  fractions  for  specific  purposes. 
One  fraction,  for  example,  comprising  90  :percent  of  the  gaoma  glubulin 
will  contain  all  antibody  proteins  but  no  macroglobulinsc 

This  type  of  work  has  been  extended  by  Dr.  J.  L.  Pahey  to  the 
study  of  hunan  plasma  proteins  in  health  end  disease.  Insofar  as 
characteristic  anomalies  among  the  generality  of  patients  with  neo°> 
plastic  diseases  are  concerned,  no  promising  leads  have  developed 
which  might  serve  as  a  basis  for  a  cancer  diagnostic  test.  Hew  facts 
have  been  learned  iriilch  indicate  the  desirability  of  exploring  the 
plasma  proteins  fuxi^her  and  combining  with  chrcxaatographic  separation 
a  variety  of  other  procedures  such  as  electrophoretic  and  ultracentri-= 
fugal  analysis  and  biological  characterization  of  the  fractions 
wherever  feasible.  Some  relation  seems  to  exist  between  gamma  globulins 
with  sedimentation  constants  of  18  and  66  which  is  not  apparent  from 
electrophoresis;  as  one  increases  in  concentration  the  other  decreases. 
The  concentration  of  iSg  proteins  is  reduced  in  plasma  cell  myeloma  but 
increases  in  macroglobulineill!/^<• 

Dr.  Fahey  has  used  chrtxaatographic  procediires  to  separate 
gamma  globulins  into  five  groups  which  are  dlstioct  in  ultracentrl- 
fugal  and  electrophoretic  behavior j,  hexose  content,  immunochemical 
properties  and  physiologic  activities.  All  antibodies  studied  occur 
in  fraction  1.  Fraction  2,  3  and  k  have  no  recogjiizable  physiologic 
properties  at  this  time.  Fraction  5  contains  the  isohemagglutinins, 
anti  D,  anti  C,  Rh  factor,  rheumatoid  arthritis  serum  factor  and  part 
of  the  antinudeoprotein  activity  characteristic  of  patients  suffer- 
Ing  from  disseminated  lupus. 

While  chromatogz^phlc  separation  of  soluble  proteins,  as 
devised  by  Drs.  So^;er  and  Peterson,  has  foirnd  wide  acceptance  and 
promises  to  be  extremely  useful,  certain  knotty  end  extremely  funda- 
mental problems  face  the  scientific  ccxmnunity  as  a  result  of  this 
advance. 
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Dro  Mo  Eo  Maver  and  Dr,  Peterson  have  separated  several  ribo^ 
nuclease  acitvitles  from  enaymes  against  deo?!yrlbonueleic  acids  wbiich 
occijr  in  splenic  tissue,  by  using  chromatographic  techniques o  In 
addition  to  the  major  acid  ribonuclease  activity,  a  heat  stable  alkaline 
ribonuclease  has  been  identified  which  seems  to  be  similar  to  alkeLLine 
ribonuclease  obtained  from  liver.  An  additional  heat  stable  enzyme 
is  found  in  small  amounts  which  hydrolyzes  cyclic  nucleotides  to  give 
the  3 '  ""nucleotides  Q  Drso  Maver  and  Peterson  have  found  in  the  same 
starting  material  2  enzymes  not  previously  described c  One  is  a  3' 
nucleotidase,  the  other  a  phosphodiesterase,  unrelated  to  ribonuclease, 
which  forms  2 ' -nucleotides  frcan  cyclic  nucleotides  ■>  While  the  nuclease 
fractionations  may  provide  purified  enzymes  which  can  serve  as  more 
selective  tools  in  investigating  nucleic  acid,  structure,  the  work 
reveals  a  surprising  chromatographic  heterogeneity  among  molecules 
exhibiting  ribonuclease  activity. 

A  similar  heterogeneous  situation  is  revealed  in  studies  of 
hemoglobin  and  carboxyhemoglobins  by  Mr*  Fo  J^  Gutter  and  Dr=  Peterson = 
Norffial  adult  human  and  horse  carboxyhemoglobln  is  distinctly  hetero° 
geneous  when  chromatographed  on  cation=exchange  cellulose,  but  dog 
carboxyhemoglobin  is  essentially  hc»nogeneous »  On  chronatography,  the 
hemoglobin  from  these  same  species  provides  either  a  series  of  responses 
to  iirea  comprising  on  the  one  hand  dissociation  and  unfolding,  or  on 
the  other  a  high  degree  of  resistamce  to  any  change o 

Dro  Ro  Ao  Reisfeld  and  Dro  Roy  Hertz  find  that  chorionic  gonado- 
trophin  obtained  from  the  urine  during  pregnancy  is  chrtMnatographlcally 
distinct  from  material  with  the  same  biological  activity  excreted  by 
patients  with  choriocarcinoma o 

Other  examples  could  be  added  of  biologic sQ.  or  biochemical 
hcxnogenelty  and  physico-chonical  heterogeneity,  but  the  questions 
of  the  moment  are  the  same:  Is  a  coDmon  biological  property  shared 
by  entire  families  of  molecules  with  similar  but  not  identical  eon 
figuration,  or  with  vastly  different  chemical  structure?  Is  the 
chromatographic  technique  so  sensitive  that  it  magnifies  relatively 
Inconsequential  differences  in  physicochanlcal  state?  To  ^at 
extent  do  the  apparently  gentle  manipulations  necessary  to  chroma- 
tography alter  the  physical  state  of  the  proteins  of  interest? 
^ese  questions  deserve  attention  and  their  answt^rs  will  contribute 
importantly  to  advancing  knowledge  of  protein  structure » 

The  considerable  interest  shown  in  research  on  diagnostic  tests 
for  cancer  during  recent  years  h&s,  it  seems,  overlooked  an  eminently 
practical  test  for  one  type  of  malignant  neoplasm  -  multiple  myeloma 
or  plasmacytomao  This  is  not  an  uncommon  type  of  cancer  and  probably 
occxjTS  more  frequently  than  statistics  would  indicate  because  of  its 
insidious  onset  and  its  protean  manifestations »  The  average  patient 
complains  of  pain  in  the  bones,  or  symptoms  suggest  anemiao  The 
classical  form  of  the  disease  presents  diagnostic  roentgenologic 
features  in  the  skeleton,  but  the  bones  of  a  rather  large  proportion 
of  patients  lack  these  distinctive  features  and  appear  osteoporotic 
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in  varying  degree  o  The  great  majority  of  patients  havc^  abuo-nnal 
proteins  in  their  blood,  which  are  almost  pathognomonic  of  the 
disease o  As  Drso  Pahey,  Nathan  and  Potter  have  shown  in  experi» 
mental  myeloma,  the  abnormal  proteins  are  mantsf  actured  by  the  tianor 
cells o  Simplification  of  analytical  procedures,  particialarly  the 
development  of  paper  electrophoresis  apparatus,  makes  it  relatively 
easy  to  identify  blood  sera  that  contadn  myeloma  or  other  abnormal 
proteins o  The  writer  has  learned  that  electrophoresis  equipment  is 
not  available  in  some  rather  large  hospitals  in  this  neighborhoods 
A  survey  of  the  results  obtained  from  routine  paper  electrophoresis 
of  blood  serum  from  patients  presenting  themselves  with  obscure 
anemias  or  bone  pain  might  well  reveal  a  considerable  ntmber  of  cases 
of  myeloma  and  should  permit  definitive  diagnosis  with  minimtan  delay 
and  costo  While  no  effective  treatment  for  this  type  of  cancer  exists 
at  present,  a  great  deal  could  be  learned  about  its  natural  historyo 

Nucleic  Acid  Chemistry  and  Metaboligm 

This  part  of  the  report  will  consider  only  those  aspects  of 
nucleic  acids  and  their  precursors  that  are  not  directly  concerned 
with  other  broad  areas  of  the  Institute's  research  effort.  Dr..  Joseph 
Shack,  in  developing  techsdques  for  isolation  and  characterization  of 
deoxyribonucleic  acids  in  undenatured  state,  finds  that  magnesium  is 
bound  more  tightly  to  native  than  to  undenatured  DNAo  High  concentra° 
tions  of  sodiiia  compete  effectively  for  low  concentrations  of  magne- 
sium for  the  binding  sites «  The  forces  concerned  are  electrostatic 
and  do  not  involve  chelation  with  either  univalent  or  bivalent  ionso 
D^o  Shack  has  also  studied  a  factor  in  serum,  labile  at  ^^Co,  which 
inhibits  the  activity  of  deoxyribonuclease »  The  thermolability  is 
probably  due  to  some  enz^e  contained  in  seirum,  since  thexmostabile 
deoxyribonuclease  obtained  from  cells  beccanes  labile  when  serun  is 
added 0 

DrSo  Wo  Co  Schneider  and  Jean  Hotherham  are  studying  the 
origin  and  fate  of  deoxycytidine,  the  most  abundant  of  the  deoxynucleo- 
sides  in  normal  rat  liver  or  blood o  Changes  in  blood  levels  are  not 
greatly  altered  by  manipulating  the  diet  or  by  the  germ-free  state 
which  eliminates  any  material  contribution  by  bacterial  synthesiso 
Tissues,  in  all  probability,  are  the  principal  source  of  blood 
deoxycytidine 0  Urinary  excretion  of  deoxyribosidic  material  Cpre» 
sumably  deoxycytidine)  is  rather  large,  amounting  to  complete 
clearance  of  the  blood  two  to  ten  times  daily,  and  represents  the 
end  product  of  the  death  of  100-500  million  cells  per  day  in  the  rato 

High  concentrations  of  free  deoxynucleotides  and  those 
released  by  activity  of  phosphatase  are  foiind  characteristically  in 
rapidly  growing  normal  or  neoplastic  tissues.  Drsc  Schneider  and 
Rotherhaaa  have  determined  that  2  "digestible"  nucleotides  in  extracts 
of  the  Novlkoff  hepatooia  are  derivatives  of  deoxycytidine- 5'" 
diphosphate o  The  terminal  phosphate  of  one  is  esterlfied  with  ethano- 
lamine,  and  in  the  other  with  choline o 
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Basic  Endoerinology 

Identification  by  Dro  Jo  H.,  U.  Brown  ((Bnory  ©aiversity)  of 
the  particular  isomer  of  2,  2=bis(p-Chlorophenyl)  1,1-dichloroethane 
(DDD)  tdiich  is  responsible  for  producing  atrophy  of  the  adx^nal 
zona  fasciculata  and  zona  reticularis  in  the  dog,  but  not  in  the 
rat,  has  facilitated  progress  in  basic  and  applied  endocrinology » 
Drso  Wo  Wo  Tullner  and  Oscar  Vilar  (Visiting  Scientist)  report  a 
reduction  in  exeretion  of  IT-hydroxycorticosteroids  to  the  level 
found  in  hypophysectomized  dogs  when  the  animals  are  treated  with 
DDD  for  as  little  as  two  dayso  Focal  areas  of  degeneration  are  seen 
first  in  the  zona  reticularis  and  later  in  the  zona  fisciculata,  but 
the  zona  gloraerulosa  is  not  dist\ir'&edo  The  3°  ^4iydroxysterols  are 
almost  absent  fimn  the  affected  areas  after  six  days  of  treatment o 
Ho  change  in  sudanophilic  lipids  can  be  detected,  but  the  digitonin 
reaction  is  diminished,  paralleling  the  reduction  in  17-hydroxycorti= 
costeroids  s 

Chronic  administration  of  DDD  to  doga  produces  an  adrenal  gland 
in  which  the  zona  glomerulosa  is  separated  from  the  adrenal  medulla 
by  a  narrow  band  of  collagenous  tissue »  Sudanophilic  lipids  disappear, 
yet  no  evidence  of  disturbed  electrolyte  balance,  alteration  of  blood 
pressure  or  other  signs  of  adrenal  insufficiency  develop »  When  drug 
administration  la  discontinued  the  cortex  regenerates  and  steroid 
synthesis  is  iresumedo  Dro  Tullner  also  reports  that  amphenone  exerts 
its  characteristic  effects  when  given  with  DDDo 

Dro  Hertz  finds  that  hypophysectomized  insasture  rats  bearing 
transplants  of  the  anterior  hypophysis  beneath  the  renal  capstile  grow 
at  about  two-thirds  normal  rate.  Hence  production  of  growth  hormone 
cannot  be  dependent  upon  intimate  anatomical  association  between  the 
pituitary  gland  and  the  hypothalamus .  The  grafts  prodiice  small  quanti- 
ties of  gonadotropin,  thyrotropin  and  adrenotropin,  suggesting  a 
relative  rather  than  absolute  dependence  of  pituitary  on  hypothalamic 
relationships » 

Additional  studies  of  pituitary  functions  in  man,  conducted  by 
Drso  Do  Mo  Bergenstal,  and  Mo  Bo  Lipeett,  reveal  that  the  protein 
anabolic  effects  of  human  and  simian  growth  hormones  are  similar o  It 
has  long  been  known  that  bovine  growth  hormone  is  inactive  in  hianans, 
and  Dro  Bergenstal  and  associates  have  found  that  the  ovine  variety 
produces  no  protein  anabolic  effect  even  thoiagh  it  stimiilates  uptake 
of  s35  by  cartilage,  as  does  bovine »  The  molecular  weight  of  human 
growth  hormone  is  about  one-half  that  of  bovine,  which  led  to  the 
speculation  that  the  bovine  hormone  might  contain  a  central  "core" 
that  would  be  active  in  human  subjects o  A  preparation  of  chymotrysin- 
treated  bovine  growth  honnone  provided  by  Dto  Co  Ho  Li  (University  of 
California)  was  administered  to  suitable  patients  by  Dro  Bergenstal 
with  negative  results »  All  patients  who  received  human  growth 
hormone  increased  their  excretion  of  calcium o  The  protein  anabolic 
and  other  measurable  effects  of  growth  hormone  are  not  apparent  in 
growing  children  or  in  dwarfism,  due  to  other  causes  than  hypopituitarisiio 
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A  preparation  of  ovine  prolactin  assayed  by  the  pigeon  crop 
test  and  having  no  effect  on  veight  gain  or  body  groirth  of  hypophysec- 
tomized  immature  rats  nevertheless  stimttlated  uptake  of  s35  by 
cartilage  in  doses  ten  times  the  amount  of  purified  growth  hormone 
required  to  produce  a  craiparable  response o  Administration  of  the 
prolactin  to  five  hypophysec tomized  female  patients  with  advanced 
manmary  carcinoma  produced  a  protein  anabolic  response  in  each  but 
had  no  influence  on  txxaor   growth  and  did  not  induce  lactation,,  Some 
but  not  all  patients  receiving  the  prolactin  whose  hypophyses  were 
intact  responded  in  a  similar  way,  Dro  Bergenstal  concludes  that 
species  specificity  of  growth  hormone  response  is  not  shared  by 
prolactin  <> 

Drso  Bergenstal  and  H=  Ro  Engel  report  that  intravenous  Injec- 
tion of  growth  hormone  increases  the  concentration  of  unesterified 
fatty  acids  in  blood  about  threefold  up  to  six  hours  after  injection 
and  is  acccanpanied  by  alight  reduction  incf-amino  nitrogen  concentra- 
tion,, 

DrSo  Wo  W,  Tullner  and  Hertz  have  studied  a  series  of  dlamino- 
diarylalkanes o  Those  which  reduce  the  output  of  glucocorticoids  do 
so  only  at  toxic  levels  except  for  2,   2-bis-Cp»amino->phenyl)  propane = 
Those  aneiLogs  in  which  diphenyl  groups  are  attached  to  the  same 
carbon  atom  exhibit  progestational  activity  in  the  rateibit,  as  was 
shown  for  amphenone=  It  appears,  therefore,  that  ketone  grouping  is 
not  required  for  altered  adrenal  output  of  pro^stogens » 

Certain  IJ-spirolactones  studied  by  Drs,  Hertz  and  Tullner 
have  marked  progestational  activity  and  produce  in  the  monkey  a 
sustained  response  of  extreme  degree  for  as  long  as  three  months ,. 
Prolonged  administration  of  progesterone  itself  leads  to  endometrial 
atrophy o 

Continuous  administration  of  19=norethisterone  produces 
metaplasia  of  the  endometrltan,  according  to  Dro  Hertz o  Intermittent 
treatment,  however,  so  designed  as  to  allow  for  periodic  endometrial 
slotighlng  sustains  the  endcmetrlian  in  an  essentially  nonaal  state., 
This  observation  may  form  a  basis  for  suppressing  ovulation  com- 
patible with  normal  endometrial  function « 

Dro  Hertz  has  successfixLly  propagated  human  choriocarcinoma 
in  conditioned  rats  and  hemsters..  All  of  the  samples  tested  to  date 
produce  chorionic  gonadotropin  in  their  foreign  hosts »  Attempts 
to  transplant  human  adrenal  carcinoma,  or  hydatidifoim  moles  imder 
similar  circumstances  have  failed. 

Members  of  the  Animal  Production  Section,  DRS,  have  identified 
Infertile  animals  in  some  of  their  stocks »  Infertile  panda  hamsters 
studied  by  Dr..  Hertz  exhibit  atrophy  of  one  or  feoth  uterine  horns  in 
the  female  and  atrophy  of  one  testis  with  homolateral  absence  of  vas 
deferens  and  kidney  in  the  malCo  This  is  the  same  situation  studied 
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by  Drc  Hertz  in  A  x  C  ratso  Sterility  in  the  BRSUHT  mouse  is 
associated  with  huge  cystic  ovaries  and  obesity,  recalling  some 
of  the  major  features  of  the  Stein«-Leventhal  syndrome  in  women  * 

Having  virtually  completed  his  studies  on  the  thyroid- 
concentrating  mechanisms  of  the  thyroid  gland,  Dr.,  So  fl,  Wollman 
is  applying  his  findings  to  functioneJL  aspects  of  15  transplantable 
thyroid  tumors  of  the  rato  Correlative  histopathological  studies 
are  being  conducted  by  Dre  E„  B..  Price,  Jr.  Great  variation  in 
some  attributes  is  already  apparent^  but  growth  of  all  tumors  is 
inhibited  by  hypophysectany,  although  thiourecil  administration 
affects  only  a  fewo 

Drc  Morris  and  Mrs.  Bo  Po  Wagner  are  studying  thyroid  Ba&<-« 
plasms  in  mlce^  The  concentration  of  iodide  in  tha  diet  has  no 
influence  on  the  growth  of  independent  transplanted  tisaorso  Propyl 
thyrouracil  treatment  increases  the  growth  rate  of  one  tumor  after 
six  weeks  of  administration,  thyrotropin  treatment  retards  growth 
of  one  thyroid  neoplasm  and  accelerates  growth  of  another »  Similar 
effects  are  obtained  by  thyroidectomy ,  IRiis  general  area  of  research 
has  been  stimiilated  by  reports  from  two  leading  American  clinics  in 
which  treatment  of  papillary  carcinomas  of  the  thyroid  by  conserva- 
tive and  radical  surgery  gives  widely  divergent  results o  Prom  the 
knowledge  obtained  by  studying  evolution  of  experimental  thyroid 
cancers,  to  which  Dr*  Morris  has  made  highly  significant  contribu=* 
tions,  one  may  speculate  that  complete  ablation  of  the  thyroid  would 
favor  the  progression  of  a  dependent  neoplasm  of  the  thyroid  to  an 
independent  or  autonomous  state „  The  extent  to  which  substitution 
therapy  by  desiccated  thyroid  or  other  potent  preparations  may 
affect  the  transition  of  dependence  to  autonomy  aesxMes  paramount 
importance;,  Solution  of  the  problem  in  the  laboratory  will  take 
some  years  because  the  experimental  thyroid  cancer  eurises  slowly 
and  its  rate  of  biological  evolution  varies  widelyo 

Polysaccharide  Research 

This  recently  expanded  program  is  based  on  the  observation 
that  polysaccharide  complexes  isolated  trota  widely  different  sources 
in  the  animal  and  plant  kingdoms  can  damage  experimental  tiaaors 
and  exhibit  so  many  other  curious  properties  in  other  systems  that 
their  position  in  the  biological  cosmos  requires  definition o  Interest 
in  the  effects  on  cancer  continues  to  yield  interesting  results » 
Dro  Morris  Belkin  is  defining  the  sequence  of  events  which  occurs 
in  sarcoma  37  in  ascites  fonn  when  its  host  is  treated  with  a  particular 
polysaccharide  preparation »  Pat  appears  within  the  cell  in  2k   hours, 
and  at  ^  to  9^  hours  large  vacuoles  are  seen  which  distend  and 
greatly  enlarge  ito  The  effect  is  primarily  cytoplasmic,  but  not  all 
polysaccharide  preparations  that  damage  experimental  tumors  produce 
this  particular  effect,  nor  can  it  be  obtained  in  vitro »  The  host 
contributes  an  indispensable  factor  in  determining  the  response o 
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Addition  of  blood  Benan  to  endotoxic  polysaccharides  from 
bacterial,  menmalian  and  plant  sources  destroys  the  ability  of 
such  molecules  to  damage  experimental  ttiaorso  The  potency  of  the 
endotoxin  detoxifying  caaponent  (EDC)  varies  widely  among  species, 
being  highest  in  the  rat,  absent  in  sera  from  mouse,  rabbits  and 
sheep,  and  varying  in  dilTerent  samples  of  human  servnao  Citrated 
serum  or  plasma  fixim  any  of  tiie  eight  species  studied,  however, 
exhibits  approximately  the  same  high  degree  of  potencyo  Detailed 
investigations  now  in  progress  by  Drso  Mo  Landy,  Mo  Jo  Shear,  Fo  So 
Rosen  and  Ro  Co  Skaimes  suggest  that  other  factors  than  calcium 
ions  alone  are  concerned  with  EDC  activity »  Perhaps  the  total 
anionic  strength  is  important, 

Tbs  level  of  activity  of  EDC  for  man  has  been  determined 
systematically  in  certain  disease  states  by  Dro  Landy  and  associates c 
Cancer  does  not  appear  to  influence,  it,  but  EDC  activity  is 
diminished  or  absent  in  patients  with  extensive  chronic  sepsis c 
Attempts  tJ  reduce  the  concentration  of  EDC  in  experimental  animals 
by  various  types  of  injury,  including  bacterial  infection,  have  been 
unsuccessful o 

EDC  activity  is  closely  associated  with  albumin  fractions 
obtained  through  precipitation  of  plasma  proteins  with  ammonium 
sulfate,  or  by  curtain  electrophoresis,  but  has  not  been  identified 
in  any  of  the  fractions  obtained  by  the  Cohn  techniques o  Other  isola- 
tion procedures  are  being  investigated o 

EDC  destroys  the  ability  of  typhoid  endotoxin  to  elicit 
typhoid  type  0  agglutinins »  Nevertheless,  the  altered  polysaccharide 
is  even  more  effective  in  precipitating  specific  antibody  and  in 
these  respects  is  virtually  identical  with  the  hapten  derived  from 
this  polysaccharide  on  acid  hydrolysis o  The  molecular  weights  of 
the  hapten  and  parent  endotoxin  are  30,000  and  1,000,000  respectivelyo 
Altered  endotoxin,  like  haptenic  polysaccharide,  does  not  fix  com» 
plemento  The  factor  in  fresh  human  serum  which  eliminates  comple°- 
ment  binding  activity  of  endotoxin  is  a  component  or  system  dis- 
tinguishable tram  EDC«     In  fact,  it  is  becoming  increasingly  evident 
from  Dro  Landy 's  work  that  normcd  blood  contains  several  substances 
capable  of  producing  physico-chemical  changes  in  endotoxic  poly- 
saccharides » 

Last  year's  report  referred  to  the  synthesis  by  Dr.  Po  To 
Mora  and  Mr.  Jo  Wo  Wood  of  polyglucoses  of  different  molecular  weight 
and  configuration  by  three  different  methods  of  polycondensation » 
Dr,  Mora  now  finds  it  possible  to  produce  charged  derivatives  of 
these  chemically  synthesized  polysaccharides »  He  is  using  these 
unique  materials  to  study  effects  of  molecular  parameters  on  the 
interaction  of  macromolecules »  In  collaboration  with  other  scientists 
in  the  Laboratory  of  Chemical  Pharmacology  and  colleagues  in  several 
universities,  Dto  Mora  is  describing  interactions  that  permit 
reversible  inhibition  of  certain  enzymes,  detoxification  of  some 
macromolecular  compounds,  enhancement  of  certain  hormonal  activities 
in  vivo,  and  blocking  of  the  first  stage  of  attack  of  T-2'=bacteriophage < 
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For  example,  a  negatively  chcirged  polyglucose  derivative,  sach 
&a  polyglucose  sulfate  or  polyglucose  carboxyl,  inhibits  the  action 
of  a  basic  enzyme,  such  as  lysozyme  or  ribonucleaae,  on  its  sub= 
Btrate  by  preferentially  eomplexing  with  the  enzyme  by  reason  of 
its  stronger  electrostatic  forces o  Addition  of  another  positively 
charged,  but  more  basic  macromolecule,  such  as  protamine,  to  the 
mixture  reverses  the  inhibition  by  eomplexing  with  the  acid  poly* 
glucose  derivative  and  liberating  the  enzyme  in  active  formo 

The  knowledge  gained  from  such  studies  has  already  been 
extended  to  study  of  polysaccharides  troai  So  aarcescens  by  Drso  Mora 
and  SheaTo  It  is  now  i^ossible  to  block  fever=producing  activity 
while  maintaining  ttanor-necrotizing  potency.,  The  program  has  been 
materially  aided  through  the  recovery  of  polysaccharides  froei  So 
marcescens  by  Dro  Shear  and  Mro  Adrian  Perrault,  representing  5>000 
liters  of  cultures  provided  through  courtesy  of  Ciba. 

Radiation  Biology 

Major  improvement  in  radiation  therapy  of  caicer  would  seem 
to  rest  on  ability  to  enhance  the  sensitivity  to  ionizing  radiations 
of  cancerous  as  compared  with  normeil  tissues  rather  then  extension 
of  radiological  techniques  based  on  well-established  physical 
principles  o  This  long° range  objective  may  be  obtainable  throtagh 
study  of  radiation  effects  at  all  levels  of  biological  organization 
frcnn  the  cc»iparatlvely  simple  molecule  to  the  enormously  ccanplex 
organisao  The  program  of  the  Institute  is  not  able  to  encompass 
all  aspects  of  such  a  broad  approach  at  this  time^  but  progress 
has  been  substantial  during  1953 » 

Redetermination  by  Dro  Co  Ro  Maxwell  of  initial  yield  frcaa 
irradiated  aqueous  solutions  of  glycine  with  more  sensitive  analytical 
techniques  discloses  a  lack  of  materieLL  balance  o  Scaae  other  product 
remains  to  be  identified o  The  concentration  of  glyoxylic  acid  in 
the  irradiated  solution  approaches  a  steady  state  with  increasing 
dose  while  the  yields  of  other  products  continue  to  increase  because 
of  competition  for  free  hydroxyl  radicals o  Irradiation  in  the 
presence  of  ferric  ions  alone  or  ferric  ylu»  bromine  ions  has  shown 
that  glyoxylic  acid  is  fonaed  by  disproportlonation  of  two  radicals 
which  result  from  the  interaction  of  hydroxyl  ions  with  glycine, 
although  this  amino  acid  is  relatively  insensitive  to  oxidation  by 
free  hydroxyl  radicals o  The  tmidentified  substance  appears  to  be 
formed  in  the  seme  wayo 

Dro  Maxwell  has  also  studied  the  mechanism  of  reaction  in  the 
cheaiical  dosimeter  which  employs  benzoic  acid  and  ferrous  sulfate  in 
dilute  sulfiiric  acido  Kinetic  data  for  rates  of  consumption  of 
hydrogen  peroxide  and  oxidation  by  ferrous  ions  of  several  organic 
compounds  in  air»free  agueous  solution  clearly  indicate  that  the 
reaction  proceeds  by  oxidation  of  an  organic  free  radical,  the  ferric 
ion  formed  in  the  first  step  of  the  reaction  mechanism,  and  not  by 
initiation  of  a  chain  oxidation  of  hydrogen  peroxide o 
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A  Imowledge  of  tiie  sites  and  mode  of  action  of  radiations 
at  the  cellxilar  level  is  necessary  to  estpedlte  progresso  Dro  Mo  Mo 
Elkind  has  studied  the  effects  of  variant  peimutations  of  ultra- 
violet, visible  and  X-rays  on  three  strains  of  yeast  by  tiie  produe» 
tlon  and  detailed  analysis  of  survival  curves o  In  contrast  to 
ultraviolet  survival  ©urves  published  by  others,  Dro  Elkind  reports 
that  bo'Ux  ultraviolet  and  X-irraxiiation  produce  compound  curves  o 
The  inflection  is  hardly  as  pronounced  in  the  ultraviolet  eacperience 
as  in  X-irradiation,  but  Is  ngne  the  less  real,  resi0.ting  frcm  the 
fact  that  cells  in  division  are  less  sensitive  to  both  types  of 
eaqjosurea  Diffei^ntial  sensitivities  to  ultraviolet  eaeisting  in  a 
mixed  population  seem  to  be  general  and  independent  of  ploidy, 
respiration  competence  and  sensitivity  to  visible  lijjit  in  the  cell 
lines  usedo 

Doses  of  ultraviolet  smaller  than  those  iidtiich  produce  increased 
sexisitivity  to  X-rays  given  before,  during  or  after  X«ray  es^posure 
decrease  the  lethal  effects  of  X-rays,  but  only  for  the  dividing 
©ells  of  the  population^  ISils  protective  action  first  described 
by  Drc,  EUcind  can  be  i^versed  by  eacposure  to  visible  light  conco!ait=> 
ant  with  the  reversal  of  the  smf i.l  1  amount  of  lethality  produced  by 
pre-irradiation  with  ultraviolets  The  mitigating  effect  is  general 
but  varies  q,uantitatlvely  among  the  three  lines  of  yeast  studied  o 
QSiese  results  recall  the  ultraviolet  mitigation  of  X<»ray  chrcsaosomal 
aberrations  observed  by  others  in  cytogenetic  stiadles  with  pollen 
tubes  of  Tradescantia  and  Droso]^ila  spenu»  Considering  all  available 
evidence,  Dr^  Elkind  concludes  that  the  sites  of  iiLtraviolet  and 
X-ray  lethality  in  dividing  yeast  cells  are  large  ]y  chromoscsnal  DNAc 
Dro  Elkind  is  now  turning  his  attention  to  radiobiological  studies 
in  cultured  mammalian  cells  <> 

Study  of  effects  of  total  body  radiation,  their  prevention 
and  treatment  continues =  Recovery  of  immune  response  by  X^irredlated 
mice  in  tenne  of  hemolysin  titers  correlates  directly  with  the  time 
elapsing  between  individual  ejcpoeure  and  tie  dose  of  X-ray,  according 
to  Dro  Falconer  Smith o  The  amount  of  hemolysin  formed  by  adult 
mice  In  which  the  major  spleen  was  removed  during  infancy  relates 
directly  to  the  amount  of  splenic  tissue  remainingo  Splenectomized 
mice  may  have  a  lower  threshold  for  radiation  injury,  which  is  not 
unejcpected  since  in  this  species  the  spleen  is  an  aetive  blood- 
forming  organ 9 

The  protection  of  mice  againet  lethal  doses  of  X-irradiation 
by  transplantation  of  bone  marrow,  first  described  by  the  late 
Dro  Egon  Lorenz,  has  intensified  research  on  radiation  protection 
In  many  of  the  world's  laboratories o  Dr^  Ho  Mo  Merwin  reports  "Uiat 
the  leukocytes  from  blood  of  mice  with  leukemoid  reactions  also 
confer  protectiono  The  leiskaaioid  reactions  are  not  neoplastic  and 
the  immature  cells  do  not  form  lesions  on  transplaattation  or  tranafu° 
sion  to  aoimal,  healthy  mice  of  the  same  lineage..  In  this  species, 
at  least,  leukemoid  can  be  distinguished  from  leukemic  cells.. 
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Genetic  principles  governing  the  transplantation  of  normal 
and  neoplastic  tissues  are  also  important  in  the  transplantation 
of  bone  marrovr  even  though  the  recipients  have  been  seriously 
injured  by  total  body  X-irradiatLono  Miss  D.  Eo  Uphoff 's  account 
of  the  secondary  reaction  which  killed  mice  more  than  three  days 
ar'ter  receiving  homologous  rather  than  Isologous  transplants  of 
marrow  was  included  in  the  annual  report  for  19560  Some  of  the 
mice  that  weire  given  homologous  marrow  survived,  nevertheless,  for 
many  months,  and  some  of  them  eventually  developed  leukemia. 
AntQysis  of  18  of  these  leukonias  by  genetic  techniques  reveals 
thtt  15  are  characteristic  of  the  donor  cells,  two  are  typical  of 
the  recipient,  while  one  is  probably,  but  not  certainly,  of  host 
origino  Dro  Do  B»  Amos  {Roswell  Park)  has  confirmed  Miss  Uphoff 's 
findings  from  studies  of  the  antigenic  composition  of  the  leukemic 
cells  by  serological  methods  =,  It  may  be  recalled  that  Dro  L.  Wc 
Law  pointed  to  the  developnent  of  leukemia  in  transplanted  cells 
under  the  similar  experimental  conditions  in  195*^-?  but  it  se^ns  to 
have  escaped  the  attention  of  experimentalists  despite  the  obvious 
interest  in  clinical  investigations  employing  transplanted  marrow 
to  co-nbat  severe  radiation  sickness « 

Efforts  should  be  directed  toward  measures  which  will  reduce 
or  acclish  secondary  reactions »  Miss  Uphoff  reports  that  marrow 
from  fetal  mice  will  protect  other  mice  against  lethal  doses  of 
total  body  X-irradiation  even  though  the  transplantation  system  be 
homol3,|ouso  The  mice  do  become  111,  but  the  secondary  ireaction  is 
less  Intense,  probably  because  of  the  limited  strength  of  the 
cellul.ir  antigens o  A  genetically  non-specific  method  of  precluding 
the  r*'(iction  seems  preferable,  and  a  lead  in  that  direction  is 
proviciid  by  Miss  Uphoff '  8  observation  that  methotrexate  in  appro^ 
priatc  dosage  will  prevent  the  secondary  phenomenon o  The  dose  of 
drug  ii.  extremely  imixDrtant,  and  details  of  the  treatment  remain 
to  be  norked  out. 

Several  sulfhydryl-rich  compounds  protect  against  radiation 
lethality  when  given  before  or  immediately  following  exposure,, 
One  such  agent,  beta-amino-iaoethyl  thioiirea  (AET)  has  been  pro- 
posed i'3  a  drug  effective  in  protecting  man  from  radiation  exposure 
in  evei.i  of  atomic  warfare.  This  compound  has  been  of  interest  to 
NCI  sc;(»ntiBts,  and  last  year's  report  included  reference  to  its 
toxicii/  in  certedn  laboratory  species  as  well  as  its  ability  to 
reduce  toxicity  of  nitrogen  mustard  CHR2)  without  reducing  the  tumor= 
damagir ;  potency  of  that  alkylating  agent.  Pharmacological  studies 
in  the  iilinic  by  Dr.  P.  T.  Condit  indicate  that  AET  is  less  well 
tolerated  by  man  than  by  several  animal  species.  In  fact,  toxicity 
of  AET  'Digests  that  its  use  in  clinical  medicine  is  probably 
impract'.cal. 

iV.  Mo  G.  Kelly,  with  Dr.  R.  W.  O'Gara  and  Mrs.  Joanne 
Hollcro.'t,  has  extended  her  studies  of  AET  in  mice.  Pretreatment 
with  th(  droig  protects  mice  against  the  acute  toxicity  of  uracil 
mustard  md  tri ethylene  thiophosphoramide  (Thiotepa)  as  well  as  HM2 
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but  not  against  the  acute  toxicity  of  l,U-dimethanesulfonyloxy° 
butane  (Myleran),  colchicine  or  trimethylcolchicinic  acid  methyl 
ether-d-tartrate o  Pretreatment  with  AET  decreases  the  severity  of 
HN2  damage  to  bone  marrow  and  small  intestine  and  results  in  more 
rapid  recovery  of  those  tissues <.  Distribution  studies  of  AET 
labeled  with  s35  reveals  low  concentrations  of  radioactivity  in 
muscle,  skin,  brain  and  tumor  as  compared  with  that  foxmd  in  liver, 
spleen,  kidney,  or  small  intestine »  Autoradiograms  also  indicate 
a  low  order  of  radioactivity  in  tumor  tissue  and  a  high  order  in 
liver,  red  pulp  of  spleen,  intestinal  mucosa,  renal  papillae  and 
bone  marrow o  These  findings  suggest  that  concentration  of  AST  in 
the  several  tissues  known  to  be  especially  subject  to  damage  by 
X-irradiation  of  HNg  interferes  with  the  typical  reactions  of  those 
tissues.  Conversely,  failure  of  AET  to  accumulate  to  any  marked 
degree  in  the  neoplasms  studied  is  responsible  for  retention  of 
X-ray  and  chemotherapeutic  effect  on  the  tvsnorso 

A  detailed  study  of  changes  in  nucleic  acid  and  protein 
synthesis  in  the  small  intestinal  epithelium  following  total  body 
X-irradiation  of  the  rat  has  been  completed  by  MrSo  J,  No  Toal, 
Drs.  J.  White,  J,  C.  Reid  and  Dro  Ro  B.  Williams,  Jr.  (HMEl)«  The 
initial  mitotic  inhibition  produced  by  X-irradiation  is  not 
accompanied  by  a  proportionate  reduction  in  the  rate  of  DNA  syn- 
thesis «  Abortive  recovery  of  cell  division  in  the  early  post- 
irradiation  period  occurs  while  DNA  syn-cnesib  is  fallingo  DNA 
synthesis  increases  before  final  mitotic  recovery  begins,  and 
complete  recovery  is  characterized  by  abnormally  rapid  synthesis 
of  DNA,  RNA  and  protein  and  a  greater  mitotic  frequency  than  seen 
in  normal  intestinal  mucosae  Administration  of  a  second  dose  of 
X-rays  during  each  of  the  events  which  follow  an  initial  dose 
reveals  the  following: 

lo  Initial  blockage  of  mitosis  can  be  increased  without  increasing 
the  nximber  of  cells  involved  in  acute  destruction  or  abortive 
recovery o 

2o  Acute  destruction  and  abortive  recovery  are  related 
events  which  occur  together,  involving  cells  in  late  interphase 
ab  the  time  of  exposure* 

3o  The  cells  responsible  for  prolongation  of  interphase 
are  different  from  those  involved  in  acute  destmction  and  abortive 
recovery. 

ho     Decrease  in  DNA  synthesis  diiring  the  early  post-irradia- 
tion period  is  due  to  destruction  of  cells,  and  the  further  depres- 
sion in  DNA  synthesis  correlates  well  with  prolongation  of  inter- 
phase o 

5o  Pinal  recovery  occurs  from  cells  in  an  earlier  state 
of  interphase  at  the  time  of  irradiation  than  those  involved  in 
other  parts  of  the  radiation  response o 
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6o  The  degree  of  delay  in  recovery  or  permanent  destruc- 
tion produced  by  a  second  dose  of  X-irradiation  depends  upon  the 
extent  to  vhich  recovery  has  taken  place  from  the  initial  exposure c 

7«  Study  of  the  relative  importance  of  dose  and  time 
relationships  reveals  no  combination  of  doses  or  time  intervals  of 
exposure  so  damaging  as  the  seme  total  dose  administered  at  one 

timeo 

Dissemination  of  Cancer 

A  method  for  the  cytologic  detection  and  quantification  of 
tumor  cells  in  whole  blood,  devised  by  Dr.  R»  Ao  Malmgren,  Dr=  Jo  C. 
Pruitt,  Mro  P..  R.  Del  Vecchio  and  Dr,  J.  P.  Potter,  is  being  used 
in  a  collaborative  study  among  the  Cytodiagnosis  Service,  Pathologic 
Anatomy  Branch,  NCI,  the  Surgery  Branch,  NCI,  and  the  Department  of 
Surgery,  PHS  Hospital,  Baltimore o  A  large  experience  will  be  needed 
before  the  results  can  be  interpreted  with  any  degree  of  confidence o 
The  technique,  while  valuable  in  its  present  form,  is  expensive  in 
terras  of  costs  of  consumable  supplies  and  time  of  highly  trained 
technicians o  The  optimum  specimen  is  probably  about  20  ml »  of  whole 
blood,  which  provides  five  to  seven  large  smears  containing  literally 
millions  of  cells  which  must  be  sczvened  under  the  microscope o  A 
conference  was  held  during  Au^TiiBt  with  several  of  the  outstanding 
electronic  Bcientists  who  have  developed  flying  spot  techniques  in 
the  hope  that  the  process  might  be  aut(xnated  at  least  to  the  extent 
of  eliminating  clearly  negative  specimens »  The  staff  was  advised 
that  the  cost  of  undertaking  such  a  program  would  amount  to  about 
$150,000  annually  for  at  least  three  years,  with  no  assxiranee  of 
success o  The  consultants  recommended  th&t  efforts  be  directed 
toward  finding  a  technique  to  allow  use  of  currently  available 
electronic  devices  with  only  slight  modiflcationQ  Dr.  Meilmgren  is 
working  in  that  direction » 

DrSo  Malmgren  and  Potter  have  collected  a  considerable  number 
of  specimens  from  patients  in  various  stages  of  cancer »  While  large 
numbers  of  cancer  cells  occur  in  an  occasional  specimen,  the  number 
is  usueiLly  quite  small,  and,  of  course,  many  patients  have  no 
recognizable  cancer  cells  circulating  in  their  blood 0  It  seems 
apparent  now  that  same  correlation  exists  between  anatomical  types 
of  cancer  and  the  probability  of  finding  circulating  cancer  cells, 
and  also  that  blood  from  a  given  peti«nt  may  reveal  tumor  cells  at 
one  time  and  not  at  another o  The  importance  of  this  problem  is' 
attested  by  the  report  of  Engel,  uho  found  clinical  metastases  in 
only  50  percent  of  those  patients  followed  for  three  years  whoee 
blood  once  contained  circulating  cancer  cells a 

A  rather  small  proportion  of  cancer  cells  grow  in  the  lungs 
when  injected  directly  into  the  veins  of  genetically  suitable  micCo 
Mro  Ro  Vo  Eck  reports  fewer  than  500  pulmonary  lesions  from  the 
intravenous  injection  of  a  dose  of  200,000  cells  from  melanoma  S9I0 
The  absolute  number  varies  widelyo  Subjecting  the  host  to  non- 
specific stressful  situations- inereasds  the  ntaaber  one  to  three 
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times o  Two  imponderables  relate  to  the  proportion  of  viable  cells 
in  the  inoeulioi  and  the  number  of  cells  required  to  establish  a 
progressively  growing  masso  The  experimental  melanoma  used  grows 
readily  on  subcutaneous ,  intramuscular ,  intrahepatic^  and  even 
intratracheal  injection;  yet  Dr.  Do  Lo  Kinsey  finds  that  cells 
from  this  tum&r  grow  only  in  the  lungs  \rtien  injected  into  larger 
blood  vessels  such  ets  the  aorta,  carotid  arteries  and  tributaries 
of  the  portal  veino  Sarcoma  37  on  the  other  hand  usually  grows 
in  tissues  supplied  by  the  artery  into  which  it  is  injected,  as 
do  a  nvmber  of  other  escperimental  tumors  that  have  been  studied  by 
scientists  at  the  University  of  Penn0ylvu!iieio  Dro  Kinsey' s  observa^ 
tion  recalls  the  thesis  advanced  from  observations  on  distribution 
of  metastases  in  cancer  patients  that  sane  cancer  cells  grow  better 
in  some  tissues  than  in  others »  Substantial  evidence,  however, 
obtained  by  Drso  Ho  Ro  Bierman  and  by  Dto  To  Bo  Dunn  some  years 
ago,  indicates  that  one  function  of  the  lungs  is  concerned  with 
reduction  in  the  number  of  circulating  leukocytes,  and  presumably 
other  cells o  Dro  Kinsey  and  Dro  Price,  are  studying  the  fate  of 
melanoma  cells  delivered  intravenously  to  the  lungs o  Small  nisnbers 
of  the  cells  accixnulate  near  the  sites  of  bifurcation  of  small 
blood  vessels o  No  thrombosis  occvsrso  The  tumor  cells  begin  to  enter 
the  extravascular  compartment  at  12  hours,  and  three  days  after 
injection  a  well-established  mass  is  present  which  grows  progressively 
and  does  not  seem  to  attain  its  own  blood  supply  until  the  tenth 
deyo  TbB   rather  rapid  extension  of  the  cells  beyond  the  confines 
of  the  vasc\ilar  tree  may  explain  why  intravenous  injection  of 
Thiotepa  is  effective  for  only  two  or  three  days  in  reducing  the 
number  of  puLmonory  deposits  of  melanoma  cells  placed  directly  into 
the  bloodstream,  as  described  by  Drs,  Wo  Mo  Kreaner  and  Wo  Eo 
Schatteno 

Last  year's  reixsrt  referred  to  experiments  by  Dro  Wo  Eo 
Schatten  concerning  the  effect  of  amputating  a  tumor=bearing  extremity 
on  the  development  of  pulmonary  metastases »  The  limited  experience 
at  that  tim^  suggested  that  the  resijonse  might  b@  characteristic 
of  a  given  tumor o  This  concept  has  been  amply  reinforced  by  additional 
experience  %rith  other  experimental  neoplasms,  reported  by  Drso  Ao  So 
Ketcham,  Ro  Ro  Smith  and  D,  Lo  Kinsey o  The  operative  procedure  may 
be  followed  by  en  increase,  decrease  or  no  difference  in  the  number 
of  pulmonary  metastases  as  compaz«d  with  appropriate  control  mice 
according  to  the  tumor  employed  in  the  study » 

During  the  course  of  experiments  designed  to  test  the  ability 
of  leukemic  cells  to  pass  through  meabranes  of  different  porosity, 
Dro  Eaansi  Shelton,  observed  that  the  extent  and  type  of  growth  of 
normal  cells  differed  emong  ascites  ttmors,  which  never  provide 
"pure"  inocula  because  2  to  10  percent  of  the  populations  represent 
cells  normally  present  in  peritoneal  fluid «  In  the  case  of  the 
invasive  timors  L=1210  and  L  #2,  the  normal  cells  and  tumor  cells 
appear  to  grow  independently  of  one  another,  while  the  normed.  cells 
associated  with  the  non-invaeive  tumors  L  #1  and  P353  seem  to  form 
fibroblasts 0  This  is  a  completely  unexpected  development, 
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As  scjme  of  the  leukemias  in  ascites  form  grow  older  the 
proportion  of  small  leijkemic  cells  increases o  Miss  Mo  Eo  Bice 
and  Dro  Shelton  describe  dramatic  increases  in  cell  volme  of 
leukemia  l.>1210  vithin  2U  hours  of  inoculation  of  an  old  tumor 
into  a  new  hosto 

Effects  of  Cancer 

The  pathogenesis  of  anemia  is  highly  variable  although  the 
clinical  literature  of  the  last  several  years  has  implied  that 
tmemias  associated  with  leukemia  and  allied  diseases  are  character^ 
iatieally  accompanied  by  reduction  in  the  life  spem  of  erythrocytes o 
Simultaneous  measurements  have  been  made  by  Dro  Ho  1<,   Berlin  of 
total  red  cell  volume  with  radioactive  chromiun  technlcpes,  iron 
ttimover  as  revealed  by  Fe59  labeling  of  erythrocytes,  and  red  cell 
life  span  determined  by  the  metabolism  of  isotopically  labeled 
glycine  in  adult  patients  with  acute  leukemlas  or  a|«lold  meta° 
plasiao  Erythropoiesis  was  normal  or  increased  in  two  of  the 
anemic  and  leukemic  patients,  deficient  in  four,  and  did  not  occur 
in  oncc  The  red  cell  life-span  was  finite  and  shortened  in  four 
of  the  patients,  was  normal  in  another,  but  one  patient's  erythro~ 
cytes  were  destroyed  randomly^  Four  of  the  five  cases  of  myeloid 
metaplasia  had  normal  or  Increased  production  of  red  blood  cells; 
production  in  the  fifth  was  markedly  decreased «  Pour  of  the 
patients  were  anemic  by  blood  volume  standards,  and  the  life  span 
of  their  erythrocytes  was  shortened o  The  one  polycythemia  patient 
demonstrated  a  normal  red  cell  life  span,.  Both  of  these  studies  by 
Dro  Berlin  demonstrate  the  variability  of  the  pathogenesis  of 
anemja  in  individuals  with  a  common  disease  and  indicate  the  need 
for  precise  stiidles  of  each  particular  anemlao 

The  spleen  is  often  involved  in  the  leukemic  process  and 
Bight  3ontribute  to  production  of  anemia^  Carefully  controlled 
studis*  by  Drso  T»  A«  Waldmann  and  H,  I„  Berlin  reveal  significant 
decresise  in  the  total  circulating  red  cell  volume  du«  to  reduction 
in  erythropoiesis  and  red  cell  life  span  following  splenectomy  in 
dogSo  The  results  are  quite  reproducible  and  provide  an  opportunity 
to  lea:m  more  about  splenic  function, 

'J!he  sequestration  of  iron  through  hemorrhage  end  throcabosis 
in  growing  experimental  cancers  contributes  importantly  t®  the 
developaent  of  anemia,  as  shown  by  Drso  Vo  Eo  Price  and  Ro  Eo 
Greenfield,  Jro  (Annual  Report  1956)0  Microincineration  studies  of 
these  ttmors  by  Dro  MacCardle  reveal  that  the  iron  is  deposited  in 
the  strccia  of  the  neoplasm  rather  than  in  viable  cancer  cells 0 
Drso  Greenfield  and  Price  have  injected  isotopically  labeled  erythr©= 
cytes  or  lysed  labeled  red  blood  cells  into  the  gastrocnwni'fefl 
muscle  of  normal  ratSo  Radloiron  is  released  much  more  slowly  from 
the  intact  erythrocytes  than  from  the  hemoglobin  in  the  lyeed 
preparation o  In  the  latter  case,  most  of  the  radioactivity  can  be 
recovered  from  the  liver o  A  marked  increase  in  the  demand  for  iron 
induced  by  bleeding  does  not  hasten  the  rate  at  which  the  isotope 
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leaves  the  experimental  depots  Exemination  of  the  livers  of 
anemic  ttamor»bearing  rats  reveals  very  little  radioiron  even 
tfeough  considerable  activity  accianulates  within  the  neoplasm o 

Additional  stiadies  of  aneolc  tiaaor^bearing  rats  by  Drso 
Greenfield  and  Price  with  MTo  W»  Bo  Sterling  revealed  greatly 
increased  ireticulocyte  counts,  in  scxne  eases  exceeding  90  percent 
of  the  total  erythrocytes ,  Separate  studies  on  aldolase  activity 
of  plasma  and  red  blood  cells  in  tijaior-bearing  animals  showed  a 
correlation  between  the  degree  of  anemia  and  increase  in  erythro<= 
cyte  aldolsise  levels  \diich  ranged  up  to  seven  times  the  normal 
level  o  Aldolase  activities  of  erythrocytes  and  plasma  etr® 
independent  of  one  another o  Knowledge  that  several  enzymes  are 
elevated  in  reticiaocytes  led  Drso  Greenfield  and  Price  to  investi- 
gate the  possibility  of  developing  a  method  for  determining  the 
age  of  erythrocytes  in  circulating  blood*  Dro  Greenfield  has 
constructed  a  unique  apparattis  ^Alch  separates  types  of  erythro» 
cytes  by  fractional  osmotic  hemolysis »  The  bauiic  principle 
Involves  esqjosure  of  erythrocytes  to  a  linear  decrease  in  salt 
concentration,  with  continuous  separation  of  the  Intact  red  blood 
cells  frcm  protein,  hemoglobin  and  other  products  of  hemolysis » 
Complex  studies  of  rat  blood  labeled  with  radioiron  are  establishing 
good  correlations  among  the  several  parameters  idiich  seem  to  be 
useful  in  determining  ages  of  erythrocytes,  and  the  Investigators 
hope  to  use  their  technique  in  the  study  of  anemias  in  man  within 
a  short  timeo 

In  a  detailed  analysis  of  anemias  prepared  at  the  request 
of  the  editors  of  Physiological  Reviews,  Dro  Berlin  has  emphasized 
the  limitations  of  methods  now  avallab?.e  for  studying  clinical 
anemias  and  has  pointed  up  the  need  for  some  means  of  estimating 
age  of  red  blood  cells  in  individual  samples  of  blood »  DrSo  Green» 
field  and  Price  seem  to  he  filling  that  needo 

Reduction  in  hepatic  catalase  activity  is  a  conmon  conse^ 
quence  of  piTogresslve  growth  of  cancer  which  has  been  stiadled 
extensively  in  different  parts  of  the  worldo  HCI  sclentistB  have 
made  many  contributions  to  this  subject,  and  the  continuing  interest 
of  DrSo  Price  and  Greenfield  provides  additional  Information o  Last 
year  these  Investigators  descril^d  destruction  of  hepatic  catalase 
activity  by  3-amlno»l,2,l<-,-trlazole  and  showed  that  retiim  of 
catalase  activity  was  due  to  synthesis  of  newly-formed  enzyme  <, 
l^iazole  of  itself  does  not  affect  the  rate  of  catalase  synthesis  <> 
Extension  of  triazole  studies  to  t^nor>bearing  animals  has  revealed 
that  catalase  activity  returns  at  only  one-fourth  the  normal  rate 
after  triazole  administration o  In  animals  bearing  larger  t%»»rs, 
however,  treatment  with  triazole  abolishes  hepatic  catalase  activity 
and  does  not  retiamo  Injection  of  radioiron  into  such  rats  reveals 
that  ?e59  is  Incorporated  Into  inactive  catalase  even  though  its 
activity  remains  very  lowo  Drso  Price  and  Greenfield  suggest  that 
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the  rate  of  trlazole  excretion  may  be  prolonged  so  that  catalaae 
is  Inactivated  as  rapidly  as  it  forms o 

Parallelism  among  hepatic  stores  of  iron,  enemia  and  cachexia 
in  tumor-bearing  rats,  observed  by  Drs.  Price  and  Greenfield,  has 
led  to  study  of  normal  rats  by  a  paired  bleeding  technique  patterned 
after  the  classical  paired  feeding  experiments  conducted  in  nutrl^ 
tional  research o  !Ehe  concentration  of  radioactive  iron  in  the  blood 
of  the  cancerous  rat  is  used  as  the  reference  point  and  is  dupli°> 
cated  in  the  non=caneerous  by  withdrawing  an  appropriate  amount  of 
blood,  yrkiich  is  injected  into  the  subcutaneous  tissues  to  simulate 
the  extravasation  fovmd  in  cancer »  At  50  percent  hemoglobin  con= 
centration,  the  hepatic  catalase  activities  are  almost  equally 
reduced  in  the  tisnor^bearlng  and  pair-bled  ratSo 

Growth  of  some  experimental  cancers  also  reduces  the  activity 
of  delta^aminolevullnlc  acid  dehydrase  in  the  liver^  Dr«  Do  Po 
Tschudy  has  observed  that  the  hepatic  level  of  activity  of  this 
enzyme  is  sensitive  to  adrenal  cortical  steroids^,  as  determined 
by  injection  and  ablation  experiments o 

fhe  growth  of  cancer  and  progress  of  many  other  diseases  is 
accompanied  by  marked  shifts  in  body  weight o  Several  efforts  have 
been  made  in  different  laboratories  euod  clinics  to  associate  the 
gross  changes  with  specific  compartments  stsch  as  vater,  lean  muscle 
mass  or  fate  The  analytical  resplrometer  btJilt  by  Dro  Ao  Wo  Pratt 
permits  calculation  of  energy  expenditure  by  individual  rata  with 
a  high  degree  of  precision,  end  these  data  considered  with  those 
obtained  tram,  balance  studies  i>ermit  estimates  of  changes  in  body 
composition  on  a  continuing  basis c  Dro  Pratt  has  constructed  a 
curve  based  on  consideration  of  the  body  as  a  simple  systau  of  fat 
and  fat»free  solids o  The  fat  fraction  contains  substantially  more 
calories,  while  the  fat-free  solids  represent  nitrogen-rich 
substances  o  Theirefore,  the  ratios  in  which  calories  and  nitzx>gea 
are  retained  during  growth  will  reflect  the  nattsre  of  wei^t  incre- 
ments o  The  predicted  relationship  has  been  verified  by  analysis  of 
rats  ^rtiich  have  gained  weight  while  eating  several  different  diets o 
Whether  this  system  can  be  used  to  study  the  more  complex  system 
in  which  a  growing  cancer  has  a  different  chemical  composition 
from  the  generality  of  normal  tissues  r^iains  to  be  determined o 

More  direct  means  of  measuring  energy  expenditure  would  be 
helpful,  so  Dro  Pratt  and  Mto  Vo   Co  White  have  been  building  a 
small-animal  direct  calorlmetero  Small,  sudden  fluctuations  in 
room  temperature  shift  the  zero  balance,  due  to  the  differing  heat 
capacities  of  the  components  in  the  system,  and  destroy  the 
previously  established  adiabatic  operating  conditions o  The  definite 
progress  now  apparent  indicates  that  a  satisfactory  instrument 
capable  of  accurate  meastjra&ent  of  heat  production  over  continiious 
li8-hour  periods  can  be  obtained,,  The  desired  accuracy  is  already 
being  achieved  for  periods  of  eight  hours o 
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Another  approaeh  to  the  subject  of  gross  body  composition 
is  reflected  in  cliniesal  sttalies  by  Drso  Ho  lo  Berlin,  To  Ac 
Waldmann  and  Do  Mo  W&tkin^  i«ho  also  are  in  close  contact  vith 
Dro  Ao  Wo  Pratt  and  associate* o  Tbe  General  Medicine  group  is 
meaaiiring  body  density  with  the  Siri  apparatus  and  calculating 
total  body  fat  and  water  o  Six  normal  subjecl^s  from  IHAKD  have 
been  studied,  ami  results  suggest  a  higher  hydration  of  lean 
tissues  than  is  generally  reported a  Three  obese  patients  have 
also  been  observed  ^rtiile  on  a  metabolic  balance  regime  o  Weight 
loss  was  accompanied  by  a  loss  of  fat,  and  preliminary  analysis 
of  the  data  reveals  a  change  in  the  calculated  hydration  but  little 
alteration  In  the  amo\2nt  of  lean  tlssises  during  the  studies  o 

Prevention  of  anorexia  and  weight  loss  can  be  prevented  in 
rats  bearing  progressively  growing  Walker  carcinoma  256  by  feeding 
several  different  tumors  although  such  diets  have  no  effect  on 
weight  Increment  by  normal  ratSo  Dro  Fo  Ko  Millar,  Mrso  Toal 
and  Dro  White  find  that  the  water-soluble  fraction  of  lyophilised 
Walker  tumor  contains  most  of  the  activity,  triilch  Increases  meta° 
bollc  efficiency  of  the  cancerous  siabjecto  That  fraction  Is  rich 
in  salts,  and  especially  sodium »  Increasing  the  content  of  sodiira 
chloride  in  the  saal-synthetic  casein  diet  reproduces  almost  all 
of  the  features  of  the  tusaor  diets  The  cancerous  rats  maintain 
their  appetites  and  conserve  the  weight  of  their  nosmal  tissues o 
Metabolic  balance  experiments  reveal  progressive  diminution  in 
urinary  excretion  of  sodium  as  the  Walker  t^snor  grows,  until  the 
urine  is  almost  entirely  free  frcan  this  elenento  When  diets  are 
fed  which  contain  larger  quantities  of  sodium  as  chloride  or 
citrate,  the  caueeroi»  rat  excretes  sodium  in  the  urine  through^ 
out  the  course  of  the  experiments  These  data  Indicate  some 
special  need  for  sodium  ions  by  rats  bearing  the  Walker  ttanoro 

Growth  of  the  Walker  tumor  in  rats  fed  a  casein  diet 
leads  to  progressive  rise  in  allantoin  excretion  to  twice  its 
original  value,  according  to  Dro  White o  The  level  of  excretion 
of  allantoin  falls  promptly  when  the  tiaaor  is  excisedo  Feeding 
a  tumor-containing  diet  increases  the  allantoin  excretion  of 
nozmal  rats,  and  sub  sequent  growth  of  the  Walker  tmtor  has  only  a 
slight  additional  effect  on  output  of  allantoin o 

HTc   Watkln  has  studied  1?  cancer  patients  by  metabolic 
balance  techniques  o  Those  with  clinically  active  cancers  are  in 
negative  caloric  balance,  are  losing  bady  fat,  end  exhibit  low- 
respiratory  quotients o  Treatment  of  such  patients  with  drugs  that 
interr«5)t  the  progress  of  cancerous  growth  tends  to  restore  these 
values  toward  normals  Determination  of  basal  metjOjolic  rate  in 
a  larger  group  of  patients  discloses  a  high  rate  in  those  with 
rapidly  advancing  cancers,  while  patients  ^ose  neoplasms  are 
more  Inactive  have  normal  or  even  low  basal  metabolic  rates  if 
they  are  well  trained  in  the  procedure o  The  concentration  of 
plasma  unesterifled  fatty  acids  Is  also  increased  in  cancer 
patients  ^rtiose  disease  la  clinically  active o 
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Tixe   overloading  syndxane  associated  with  intravenous  injec° 
tions  of  fat  I  Annual  Report  195?)  is  not  circiaavented  by  decreasing 
the  rate  of  Lipomul  infusion,  according  to  Drc  W8tkin»  Lipemia 
occurs  in  patients  with  rapidly  growing  cancers  a  S«?  15  days  of 
Intravenous  alimentation  end  is  associated  with  increased  expenditure 
of  energy  independent  of  the  rate  of  Infusion  c. 

Drs,  Berlin,  Waldmaon  and  White  are  studying  mechanisms 
controlling  albisuln  synthesis  and  degradation  in  normal  subjects 
and  cancer  patients  by  intrsvrenous  infusion  of  radlo°iodinated 
human  albuEoln  in  individuals  receiving  Li&gol°s  solution «  This 
procedure  doubles  the  rate  of  albumin  degradation  when  the  albisaln 
pool  size  is  increased  about  6o  percent »  Additional  studies  by 
Drso  Berlin,  Steinfeld  and  Waldmann  with  Dr^  Ro  So  Gordon,  Jro  (HHl) 
have  been  conducted  on  patients  with  idiopathic  hypoalbuminemiao 
iniese  patients  fall  into  two  groups: 

lo  Hypoanaboline  due  to  an  Isolated  deficit  in  albumin 
synthesis  with  ccaipensating  hyperglobulineaila  and  hypercholesteroleEiao 

2o  Hypercatabolic  with  normal  rates  of  albumin  synthesis  but 
excessive  loss  of  protein  into  the  gastrointestinal  tract  o  All  of 
these  patients  rapidly  excrete  intravenously  injected  iodinated 
polyvinyl  pyrollidone  into  the  gastrointestinal  tract  as  do  other 
patients  with  ulcerating  disease  of  the  enteric  canal o  Three 
patients  have  had  chylous  effusion,  and  pignent  in  the  musculature 
of  the  small  intestine  has  been  desonstiratea  jr  3  patiantso  Perhaps 
a  similar  phencsnenon  is  partly  responsible  for  the  hypoalbuminemia 
found  in  gastrointestinal  carclnomao 

Continuing  interest  in  fever  and  infection  associated  with 
progress  of  malignant  disease  has  led  to  a  study  by  Dto  finll  Frei, 
III,  on  the  occurrence  of  fever  of  unknown  origin  in  patients  with 
different  anatomical  types  of  cancer »  The   syndrome  occurs  most 
frequently  in  patients  with  acute  leukemia  and  is  not  uncoaaon  In 
Hodgkin's  disease,  lymphosarcoma  and  carcinoma  of  the  lungo  Fevers 
of  tinknown  origin  do  not  increase  in  frequency  as  disease  progresses, 
but  obvious  infections  doo  Fever  associated  with  chronic  lymphO" 
cytic  leuk«aia  is  usually  associated  with  demonstrable  infectiono 
Hypogammaglobiilinejnia  is  coianon  among  these  patients,  and  their 
antibocy  response  to  five  antigens  (three  bacterial  and  two  viral) 
is  distinctly  less  than  in  healthy  adults ;,  Antibody  response  of 
patients  with  acute  leukemias  is  sooe^at  short  of  the  response 
in  healthy  individuals  and  is  more  variable o  Dro  Frei  and  associates 
have  studied  U  cases  of  Clostridiim  perfringens  septicemia  and  23 
patients  with  sepsis  due  to  Pseiadomonas  aeruginosa o  Almost  all 
of  these  have  occurred  in  the  course  of  acute  leukemia  and  are  often 
texminal  events o 

Detailed  study  of  all  episodes  of  bleeding  among  patients 
hospitalised  at  HCI  for  acute  leuk«aia  has  produced  some  extsremely 
useful  information o  Dro  Eo  Jo  Freireich  noted  a  high  incidence  of 
fatal  intracranial  hemorrhage  among  patients  with  hyparleucocytosis 
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dws  to  the  rapid  appearance  of  leiikeaiic  Ijimphoblaste  or  myeloblaste 
In  the  clircialating  blood  {"blastic  crisis")  without  any  evidence 
of  defect  in  blood  clotting  and  with  few  or  no  hwnorrhages  at  other 
sites o  Another  groisp  of  patients  with  acute  leukemia  develops  a 
hemoiThagic  diathesis  cheracterised  by  spontaneous  bleeding  at  many 
sites  and  a  clotting  defect  demonstrable  in  vitro  and  reversible 
by  addition  of  fresh  throabocytes  <>  Fatal  intracranial  hemorrhage 
is  much  less  frequent  among  these  patients  even  though  the  average 
duration  of  their  disease  is  distinctly  longer o  Exeminatlon  of 
post  mortem  material  by  Dro  Lo  Bo  Thomas  and  Dro  Eo  J<,  Freireieh 
reveals  significant  differences  in  the  anatoolcal  lesions  of  the 
central  nervous  system  with  idilch  the  two  types  of  bleeding  are 
correlated o  Fatal  intracranial  heraorrhages  associated  with  "blastlc 
crisis"  occur  in  nodular  masses  of  letikemic  cells  generally  located 
within  the  irtjlte  matter  of  the  brain^  The  nodules^,  often  coalescent, 
develop  fron  leukostasis  and  proliferation  of  the  leukemic  leukocytes 
witbln  and  beyond  the  blood  vessels^  irtiieh  are  eventually  destroyed o 
The  uore  Infrequent  intracranial  hemorrhages  emong  patients  with 
hemorrhagic  diathesis  are  eoianonly  subarachnoid  end  present  no 
untisusd  features  0 

In  the  course  of  his  stialles  on  blood  coagulation,  Dto  Freireieh 
found  a  leukemic  patient  whose  blood  contained  a  cryofibrinogeno 
Precipitation  occurred  when  plasma  but  not  serum  wsis  chilled^  and 
disappeared  on  warming.  Only  5®  percent  of  the  redlsaolved  cold 
precipitate  was  clotted  by  the  addition  of  thronbin,  and  this  fra@tlon 
did  not  precipitate  In  the  cold^  nor  did  the  non-clottable  protein o 
Ultracentrifugal  stiailes  by  Dro  Ko  Lakl  (HI/UiSD)  reveal  two  cotnponents 
of  the  cryoprotelns;  one  of  lAilch  appears  to  be  polymerized  fibrinogen^ 
but  both  must  be  present  for  eryopreclpitatlono 

Drso  Fi-el  and  Freireieh  are  undertaking  a  cllnlco«pathologlcal 
study  of  all  mt^ning^al  and  central  nervous  system  Involvement  in 
patients  with  acute  leukemia^  Clinical  signs  and  symptoms  referable 
to  these  organs  occur  in  approximately  15  percent  of  the  150  conse^ 
cutive  patients  sttalied,  predominantly  in  actate  lymphoblastic 
leukemiao  The  data  correlate  well  with  findings  of  meningeal 
Infiltrations  found  at  necropsy o 
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SietaCAL  AM)  VIRIB  SREifflMm  OF  CAKER 


A  total  of  130  patients  with  caycincmas  of  the  uterine  cervix  haa 
been  admitted  to  the  Surgery  Branch,  WI,   since  1955 »  ^eir  dieease  ha© 
generally  been  advanced  and  would  fa^l  into  league  @f  lations  Groups  III 
and  If,  but  72  patients  have  been  explored  aurgically  and  definitive 
©peratiens  have  been  carried  ©ut  in  56  C30  pelvic  exenterations ^  8  radical 
anterior  resections j  I3  radical  hysterectomies  with  digsection  of  regional 
lymph  nodes).  Tbm   operative  asortality  is  2.8  percent  ®f  all  cases  operated 
up@n^  and  3.9  percent  for  those  receiving  definitive  gurgieal  treatn»ent= 
the  longest  survival  at  present  i&  3k  months,  the  rapid  appearance  poet- 
operatively  of  widely  disseminated  metagtases  without  local  recurrence  of 
cancer  in  a  small  number  of  thes©  patients  has  stimulated  much  of  the 
research  described  above  on  spread  of  cancer.  Pe®  of  an  artificial  bladder 
eoogtructed  from  ileum  (Annrml  Report  1957)  <sffer©  many  advantages  over 
the  c®nventi®nal  wet  colostcsjy.  Dr.  Ro  R«  Smith  and  a»®@ciat^g  have  devised 
a  method  for  retro^ade  urographlc  study  of  the  vireter®  and  renal  pelvess  in 
paties5ts  with  ileal  bladdersj  kidney  function  remains  normal.  JlbccretlGn  of 
phenoleulfomphthalein  and  blc@d  electroljrte  values  continue  within  normal 
limits,  and  neither  ascendirsg  urinary  tract  infection  nor  phelmsephritig 
ha@  developed o 

All  information  available  on  the  usefulness  ©f  radical  pelvic  surgery 
f@r  the  treatment  of  cervical  carcinoma  indicate®  that  thete  procedures 
eaa  be  curative  even  in  relatively  advanced  disease  and  afford  a  good 
mean©  of  ^'alllatlso  for  those  person©  wh©  will  ultimately  ©uceuaib  to  their 
cancers,  fhe  po«®ibility  of  aging  viruses  known  to  destroy  large  number© 
of  epidermsid  carcinoma  c®ll®  grown  in  tissue  culture  has  been  esplored  in 
the  Stirgery  Branch  i»  c©llab@ratian  with  Dr.  Ro  Jo  Huefener  and  associate® 
ClllAlD)c  Experience  of  the  la®t  year,  however,  discourages  further  intense 
effort  at  this  tiroe^  large  batches  of  adenoviruses  were  concentrated  by 
scientist®  at  Merck  Sharp  &  Dohaj®  laboratories  at  West  Pointy  Pennsylvania^  , 
but  the  concentrates  proved  to  be  extxetaaely  effective  culture  media  for 
airborne  adcroorganisas <.  Dr®.  Rd  Ac  J&naker  aad  Ro  lo  Couch  tried  to  en- 
haae®  the  oncolytic  properties  of  adeno  Bertha  and  CoxsaoMe  B-3  vlrusee 
by  serial  passage  in  patient®  with  far  advanced  cancer©  of  the  uterine 
cervix o  A  low  titer  of  virus  recovered  from  only  one  of  three  cases 
®ugg6®ts  that  the  agent  survives  rather  than  propagates  itgelf .  on  injection 
into  the  caneeroui««  masses. 

Interest  in  clinical  investigation  ©f  viruses  in  the  treatment  of 
cancer  may  be  waning^  tout  laboratory  experiajent©  csmtinue.  Dr.  love  in  the 
laboratory  ©f  Patholo©r  has  adapted  the  Hewcastle  disease  virus  to  infect 
affid  destroy  Hbrilieb  a«;cites  tumors  without  killing  their  hosts.  Study  of 
thm  process  suggests  that  viral  RIA  protein  is  synthesized  in  the  nuclei 
@f  th®  ascites  tumor  cells  and  extended  into  the  cytoplasm,  where  it  ac- 
quires a  coating  of  phospholipids  and  forms  prominent  inclusions o 

Patient©  with  cancer  @f  the  head  and  neck  studied  by  ISI  surgeon© 

reveal  disseminated  metastat®© ' in  52. percent  at  aut®psy,  although  cq«i° 
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parable  experience  in  other  eMnics  is  about  20  percent.  Ctoly  13  percent 
of  those  patients  treated  by  Dr.  Smith  and  his  staff  have  been  free  fs'^ao 
evidence  ©f  cervical  lymph  node  involvement  ©o  admission.  Wound  c@n-> 
taaslsiation  by  cancer  ceUs  is  a  cmsBon.  finding  in  th@^  patients  o 

Lsng-tlroe  followxip  of  patient*  vhos©  surgi^gal  wound®  contained 
d@tB©n®trable  cancer  cell©  just  prior  to  closure  indicate®  that  local 
recurrence  may  be  part  of  a  generalized  praeess  associated  with  the 
developuBient  of  metastaeee  in  several  different  paaHfc®  @f  the  b@dy»  CBce 
again,  the  seed  for  (Conducting  studies  of  wound  washing©  on  the  type  of 
patient®  who  present  themselve®  for  first  treatme©t  of  their  neoplasms 
ig  essential  to  a  better  \mderstanding  of  the  ©igaifieance  of  wound  con- 
tansiaatiOBo  In  any  event,  however,  gome  mean©  ©f  sterilizing  the  wound 
needs  to  be  found-  Dr.  Ro  Ro  Sadtto  i©  curren-tty  usiag  dilute  golutiong 
of  formaldehyde  in  the  clinic^  but  it  is  too  early  to  evaluate  the  aresultg . 
ExperitBgntei  gtudiess  have  ©h@wn  that  pretreatment  ®f  a  gurgieally  created 
wound  with  formaldehyde  solution©  can  enhance  the  growth  of  subsequently 
irapla»ted  cancer  cells^  but  the  same  solutions  used  in  a  therapeutic  test 
reduce  the  number  of  woundg  in  which  tumor  ceH®  grow» 

Ceoslderable  interest  in  the  xise  of  a  cQufflosereial  hj^ch-lorous  acid 
derivative  t@  sterilize  wounds  of  cancer  cell«  ha®  caused  Drs.  Sfet«sham 
and  Ro  Ro  Selth  to  explore  the  u®efulnes»  of  the  preparati'sm  in  model 
system©.  A®  in  the  case  of  fostrs^debyde  solutions .9  the  hypochlorous 
acid  derivative  used  to  pretareat  the  experimental  wound  enhances  the  growth 
of  ei'&er  ajslansma  S91  or  &efe®-g  tuaisr  cell®  as  Judged  by  volume  of  tumor 
growth  in  uslt  time.  Sse  derivative  kills  cancer  cell®  on  expo»\ire  ^ 
vitro  ^  is  inactivated  in  esffiseemtrations  tq?  to  it  percent  by  human  serum  and 
decreases  the  growth  of  cells  in  deliberately  contaminated  wounds  to  about 
the  eaaie  extent  am   does  washing  the  wounds  with  pisyisiological  solutions  of 
saline,  fhe  mechanical  factors  of  washing  clesrly  have  an  important  effect 
on  the  subsequent  growth  of  cancer  oells  in  contesoinated  wounds  <> 

local  recurrence®  of  cancer  in  a  sutiire  line  at  the  stump  of  a 
broKishu®  @r  intestinal  anastomosis  sug^st  that  viable  cancer  cells  may- 
be transported  by  suture «  S\;^p©rt  for  this  belief  is  provided  by  the  work 
of  Dr.  Co  Zo  Haverback,  who  finds  it  easy  to  transplant  experirogntal 
cancer  by  passing  several  different  type®  ef  gutxare  thro\j|^  or  implaating 
them  in  the  subcutaneotos  tissue®  of  a  genetically  suita  le  host.  In^reg- 
nation  @f  the  sutures  wi'th  any  of  seversA  organic  acids  prevents  trans- 
plaatation  by  the  fonite®.  Sutures  impregnated  with  picric  acid  are  now 
being  u©@d  by  Drs.  letcham  and  Ro  Ro  giaith  ife  cMnieal  surgery,  since  the 
total  d@®@  of  picrate  likely  to  be  introduced  into  the  body  is  well  within 
the  known  limit®  of  tolerance.  1©  untoward  effect  ©n  the  patients  has 
been  noted. 

An  atteo^t  by  Drs»  Jo  Ho  j^ide  and  Ao  Ho  Earris  to  correlate  the 
essretion  ©f  urspepsln  with  gastri-c  pepidc  activity  in  dogs  with  Heidenbaln 
or  Favlov  pouches  ha®  not  been  completely  successful.  Marked  dally 
deviation®  aare  greats  and  a  proportionate  change  in  one  activity  is  not 

necessarily  reflected  in  the  other.. 
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RADIASCH  f HERAPf  OF  SAB3ERS 


ae  Radiation  fherapy  Service  treated  a  toted  @f  119  patients  with 
various  cancers  during  1958-  J'-st  of  tlie  patients  received  g-mev  X-rays 
fjfcm  electrostatic  generators,  but  9  patient®  were  treated  with  eiectroQ 
■beams  and  5  ©iSher®  were  treated  with  radioactive  isotope®.  A  consider^ 
ahle  proportion  of  these  patient  &  reqiiired  treatanent  while  under  care  of 
physicians  freoj  other  hranchee  of  NCI . 

Br.  <J7.  R.  Andrew®  ha®  reduced  ttoe  total  d©®«  ©f  X-ray®  being  given 
aver  a  period  of  100  day©  from  '.O^OOO  r.  t©  8,000-9^000  r  The   largest 
dose  caug«d  aa  unacceptable  frequency  ©f  csraplicatisns  (Adrueu.  Report 
1957  )■>  CteJly  patients  with  epidermoid  carcinooiei®  are  being  admitted  to 
tha  new  study,  ^ility  t©  ebtain  a  sufficient  number  @f  suitable  patient* 
being  gtrietly  limited,  Dr-  Andrews  is  establishJlng  a  c©-eperatiye  »tudy 
wltto  radloli'j^Bts  in  other  institutions. 

0^«  of  the  ileal  bladder  to  divert  the  urinary  flew  in  patients  with 
cancsr  .f  the  urinary  bladder  geems  to  enhance  the  effectiveneaei  of 
X-ray  therapy.  Drs.  Ho  Do  Sviit,  J,  R^  Andrews  and  So  E*  Sneider  find 
it  practical  to  deliver  do®e©  ©f  7,000-8,000  r.  over  periods  of  JO  to  5^ 
day©^  or  ?;,000  r,  in  35  day®,  t<i  the  tot.6il  pelvic  content©  by  opposed  field 
teetoiq-uggi .  Encouraging  preliminary  results  indicate  the  desirability  of 
further  study  ei*  suitable  patient  a  are  admitted. 

lefiltration  of  tumar-bearing  aresws  by  direct  implantations  of  radia-» 
active  iridi\an  wire  ha«  beee  great..iy  facilitated  by  a  "gun'  designed  and 
constructed  by  WIH  per^onBel.  5fe«'  device  permitg  almost  autonatic 
implantation  with  a  minimunj  of  risk  to  patient  or  physician,  fhe  thera- 
peutic study  under  -ttMs  direction  '  f  Dr.  Suit  ha®  ©nly  recently  been  inaugu= 
rated,  and  usefulnesis  ©f  the  tecimiqxje  remains  t©  fee  defined. 

fh(fe  ability  to  destroy  epiphyses  of  growing  rate  by  paren-teral 
adadaigitration  of  radi ©active  fuifur  and  the  c@ne®ntrati@n  df  itotqpe  in 
a  cottdriO'sarceioja  (Annual  Bep®rt  1957)  have  servgd  a®  base©  for  initiating 
a  limited  exploratiea  of  the  feasibility  of  treating  eh©ndr®§;ara«xna  patients 
with  §35,  Offeree  such  patient®  havm  been  gtudied»  fhe  largest  total.  dog« 
adsidiii®t«rad  was  almogt  1  c;irie  in  approximately  equ^  increments  t©  a 
»an  whose  extensive  Beoplagm  presented  as  an  ulcerating  legion  in  _the  back. 
ffee  patient  had  been  ofcserved  for  sufficient  time  when  the  first  d©©e 
was  given  te  have  established  that  his  chondroid  neoplasm  wa®  ^r^ng  and 
that  it  concentrated  the  igots^Be  ta  a  greater  degree  thau  did  skin  or 
blo©d.  'Bi'©  treatment  was  followed  by  pronounced  reduction  in  the  con« 
eentration  of  circulating  leukocytes »  and  especially  blood  plat«letg#  which 
reached  their  lewegt  vtO^ue  about  5  weeks  after  the  initial  d@se.  At  this 
tine  megakaryacyte®  contaisaed  a  high  dei^ee  of  reuiioaetivityy  as  demon- 
strated in  radi^autagraphs  made  by  Dr.  Swarm,  fte  patient  felt  »ore 
comfartabie  aff«r  the  treatment  wat  concluded .  fhe  tumor  dfd  not  g^ow  for 
aboiut  3  BJonttos^  but  then  progress^fd.  Another  patient  whose  neoplasm  was 
more  dlf^cult  to  delineate  apparently  received  scms   temperary  benefit, 
ajBdj,  thotjgh  the  total  dose  ©f  iS'Sitispe  wa®  semewhat  smaller,  the  same 
reduction  in  formed  elements  af  blood  wag  noted  at  axjrpr©xl,mately  the  same 
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tis»8,  but  t@  a  lesser  de©r«ge.  fbis  gtvidy  of  Dr.  J.  R.  Mdrews  and  his 
8sg®eiates  is  asx   excellent  example  <9t   collaborative  effort  among 
radiologi®tB,  internists  and  pathologists,  file  longest  remission  in 
mycosis  fun^ides  following  electron  beam  therapy  is  15  months , 

Bae  treatment  of  clinical  cancer®  by  ionizing  radiations  often 
produces  iatisfactory  aasd  even  draasatic  initial  regyegsien  of  the  lesion 
All  too  frequemtlyj,  however,  the  tvaoor  recurs  in  the  irradiated  eite 
and  seems  t©  be  less  well  affected  by  additional  therapeutic  radiatio©. 
fhe  relatively  small  difference  In  tolerance  of  normal  asd  ne«5>lastic 
tissues  ta  X  ar  gasama  ray®  uaioaliy  pj-events  the  radiologist  frcfn  deliveriag 
£i§  large  a  dose  t©  the  previously  irradiated  area  for  fear  of  serioue 
cosipliGations .  I^evertbeless,  a  concept  of  increased  radiox^sistance  en 
the  part  of  the  cancer  has  arisen.  Tbs  literature  ©js  this  general  tepie 
i®  extensive  indeed,  yet  systematic  studies  ©f  the  ptoenomen®®  in  exper- 
imental systeme  are  scarce.  I&s.  -J,   Wo  HoUcroft  has  ®3cposed  each  trans- 
plant gsnaration  of  lympheaaa  L  #1  to  1,000  r.  ©f  X-ray,  studying  the  rat® 
©f  regression  of  the  irradiated  tumor  ajjd  perfoxming  bioassay  of  irradiated 
L  1^1  by  transplanting  cells  to  the  peritoneal  cavities  ©f  appropriate 
mice.  Ste  daange  was  noted  in  the  biological  behavior  of  this  neoplasm  for 
l8  transplaat  getjerations ,  fhen  ^e  irradiated  sample  ^ew  slightly  fajgt«r 
tteajs  before  and  ^ew  piwgressively  in  three  strain©  of  mice  other  than  its 
strain  of  origic.  fhe  rale  of  X-irradiation  in  producing  tbi©  change  ig 
conjectural  since  shange©  of  this  type  have  occurred  spontaneously  with 
other  experimental  tiajor©  ajsd  in  some  cases  are  known  to  be  associated 
with  changes  in  ploidy  in  the  absence  of  irradiation,  ffee  de^ee  of  control 
already  introduced  into  the  system  by  Mrs.  HoUcroft  is  very  considerable^ 
but  other  peramcterg  will  have  to  be  used.  Wps.  Holleroft  has  observed 
n®  chaege  whatever  in  the  biological  characteristics  of  a  sarc^aa  which 
ha«  been  irradiated  wi-Hj  2,000  r.  at  each  transplantation  from  th®  fourth 
to  sixteenth  generations. 

Mditional  information  besurisg  on  th«  acquisition  of  radi ©resistance 
is  provided  by  Dr.  Ro  Eo  Basas.  Be  has  produced  cloneJL  cvilture®  ®f  cells 
In  tissue  culture  which  escaped  sterilisation  when  exposed  to  X^rayg, 
Ihsse  ®lon®iS'Qr«  just  as  susceptible  to  subsequent  daasage  from  irradiatiots 
a©  is  the  population  frt»  which  they  were  drawn. 

ites.   HoUcroft  ha®  also  studied  the  effects  of  X-ray  therapy  ©n  two 
eagperiasental  lymphomas  that  regress  tind®r  the  influence  ©f  cortisesoe 
treatment,  '^e  effect  ©f  X-ray  i®  additive  in  these  case®,  but  a  fifero- 
sareoma  that  respoaads  t©  cortisone  by  ®li|^t  regression  i©  not  influfgneed 
further  by  irradiation..  She  eJLso  report*  some  increase  in  regression  of 
lympboma  L  #1  when  irradiated  in  increasing  pre8sur«®  of  ©xygsinj,  but  this 
effect  does  not  occur  when  the  tumors  are  large.  1@  ©sygen  effect  at  aH 
ha©  been  (^served  with  two  other  experimental  neoplasm®. 

Dro  W.  W.  Smith  asod  fft^s.  HoUcroft  find  that  total  body  X»irradiati@n 
of  ajice  bearing  a  disseminated  reticulum  cell  sarcoma  increases  s^irvival 
time.  JLncrement®  of  total  dose  between  600  and  1,5<50  r.  d©  aot  yield 
steadily  iecreasing  survival .  Administration  of  bacterial  endotoxin  2k 
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hovacs   fcafere  X-irradiation  increage®  toleranee  to  radiation  a®  well  a» 
svirvival  tirae  to  a  degree  gj^ater  than  the  g\an  of  the  ef feets  of  the 
two  agents  vised  singly. 

Bmis  students  of  radiation  therapy^  notably  lap3Lax5*  have  presented 
data  to  indicate  that  X-ray  treatiuent  of  sane  experiments  cancers  may 
increase  the  frequency  of  metasta®!©.  Additional  studies  bearing  on 
this  p@:int  have  been  reported  by  Dr.  Po  Do  01ch#  !*.  Eek  and.  Dr^  He  R, 
Siuith.  acpoisure  of  growing  melaaoma  S91  to  3,000  r.  causes  a  moderate 
to  martoad  decrees®  in  the  auniber  of  pulmonary  metastases  that  develop 
in  the  great  majority  of  the  oiee,  but  8  percent  ©f  the  populatien 
develop  many  more  roetastase©  than  do  the  unirradiated  contr@l®.  IMi 
caonot  1>e  ascribed  to  opening  of  new  blood  channels  a®  suggested  by 
others,  glEce  95  percent  of  the  irradiated  B^lanoma  cells  produce  no 
pulmonary  deposits  when  injected  intravenously.  Dr.  Ro  C.  Hoys  has 
lixteiaded  these  ©biservations  by  studying  the  influence  of  different  dose® 
of  X-rays  in  the  seme  model  system.  ®ie  observation®  of  Dr.  ©leh  and 
a®s@eiat,es  are  reproducible j,  and  Dr.  Hoye  proposes  that  the  lar©ar  ntsabgr 
of  metastases  reflect  some  undefined  stressful  sltuatlsai  ceajparable  to 
that  described  above  Ifc.  Eck.  Uadh  smaller  dose©  <Qf  X-rays  decrease 
the  aunteer  of  metastases  j,  while  an  even  larger  dota  than  that  us«d  in 
Dr.  Olcfe*'©  etudie©  ha©  no  appreciable  effect.  'Hii®  wsspk  will  be  extended 
to  ol^er  experimental  neoplasms. 
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CHEMOfHERAPT  OF  CAICER 

Dro  Hertz  and  associates  have  now  treated  35  women  with 
choriocarcinoma  and  related  trophoblastic  neoplasms.  The   results 
differ  in  no  major  way  from  the  sitiiation  as  summarized  during 
September  as  follows; 

"'Since  fetal  and  maternal  tissues  are  found  to  require 
high  amounts  of  folic  acid  for  their  normal  metabolistn,  the 
t^rapeutic  potential  ©f  the  folic  acid  ;ntagcmist,  i)-amino- 
N^^-tnethylpteroyl-glutamic  acid  (methotrexate)  in  the  treatment 
of  choriocarcinoma  and  related  trophoblastic  tumors  has  been 
studied  in  2?  women,  fhese  patients  were  treated  according 
to  a  highly  intensive  regimen,  in  which  certain  toxic  hazards 
were  present,  therapeutic  indexes  included  (a)  serial  X-rays, 
(b)  physical  findings  reflecting  pelvic,  cerebral,  and  pulmonary 
\        involvement,  and  (c)  freqvient  quantitative  determination  of  the 
I        urinary  excretion  of  chorionic  gonadotropic  hormone. 

"'Remissions  varying  fjrom  29  to  2  months  have  been  induced 
in  all  but  one  patieot,  who  bad  received  more  than  one  course 
Of  therapy.  In  five  patients  these  continuing  remissiong  are 
attended  by  no  radiologic,  physical,  or  hormenal  evidence  of 
residiial  disease.  In  11  patients  showing  an  initial  remission, 
methotrexate  resistance  baus  been  encoxintered  with  varying 
manifestations  of  persistent  or  progressive  disease.  Six 
patients  initially  responded  but  subsequently  developed  resis- 
tance to  methotrexate  and  died.  One  patient  died  @f  drug 
toxicity  during  remiggiass,  and  drug  toxicity  may  have  contri= 
buted  to  the  death  of  two  other  severely  debilitated  patients. 

"These  experiences  demonstrate  that  metast;  tic  tropho- 
blastic disease  is  susceptible  to  treatment  and  th  t  significant 
clinical  remissiens  may  be  obtained.  Hence,  although  the 
cheootherapeutlc  regimen  is  somewhat  hazardous,  the  morbidity 
and  mortality  may  be  regarded  as  acceptable  <>  °° 

Choriocarcinomas  resiatajat  to  methotrexate  have  not  been  influenced  by 
any  of  the  anticancer  drugs  now  available,  nor  have  beneficial  results 
been  observed  in  the  two  cases  who  were  hypophysectomized. 

Dr.  E.  J.  Van  Scott  hag  treated  6  patients  with  multiple  axA 
extensive  basal  cell  carcinomas  with  methotrexate »  f^atof^   indlvid\ial 
lesions  becoBie  hessorrhagic  and  decrease  in  sise,  but  few  have  disappeared. 
Regrowth  usually  occurs  in  a  few  weeks  to  several  months  after  the  last 
course  @f  drug  treatment. 

Drs.  Enil  Frei,  III,  and  E.  «.  Ft-eireich  are  participating  in 
a  secOEd  definitive  j,  eoaparative  study  of  the  usefulness  of  6-aercapt-opvirlne 
aad  methotrexate  ia  treat»en.t  of  acute  lexjkemia©.  A  total  ©f  22h   patients 
have  been  aduitted  to  the  progras  ©f  whltdi  Kl  has  e©ntributed  75  • 

'1 hree  treatment  schedules  are  being  followed  s  initial  administration  ©f 
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methotrexate  followed  by  6-Biercaptopurine,  the  reverse  sequence,  and 
the  two  drugs  given  in  combination.  Work  is  still  in  progress,  but  prelim- 
inary regultB  indicate  superiority  of  combined  treatment  over  the  other 
regimeng  insofar  as  frequency  of  remission  is  cjsacemed.  The  data  new 
accumulating,  together  with  experience  of  the  first  study,  suggest  that 
6-mercaptOpTxrine  alone  produces  remiBsions  more  frequently  than  does 
metb-trexate  alone.  Over-=all  remission  rates  are  highest  for  children 
(50  percent),  lowest  for  advilts  (15  percent),  and  intermediate  in  the  median 
age  group  (30  percent). 

The  occixrrence  of  a  significant  number  of  remiseions  among 
leukemic  patients  receiving  6-azauracil  whose  disease  was  refractory  to 
treatment  with  aXl  other  known  antileukemic  agents  has  led  Drs.  Frei  and 
Freireich  to  a  double -blind,  comparative  stiidy  of  the  efficacy  of  6-azauracil 
and  a  placebo,  Ho  difference  occurred  between  the  two  groups  of  patients  . 
with  respect  to  remissions  or  significant  improvement.  Remissions  and 
improvement  can  occur  spontaneously  in  patients  of  this  type.  Ihe  im= 
portance  of  this  finding  cannot  be  overemphasized.  Physicians  must  base 
the  treatment  of  cancer  on  the  assumption  that  any  given  malignant 
neoplasm  may  grow  progressively,  but  better  acquaintance  with  the  erratic 
behavior  of  individual  lesions  suggests  that  detailed  prognosis  is  un- 
reliable if  not  foolhardy,.  Certsiinly  an  untreated  cancer  wiUL  kill  a 
patient,  but  how  and  why  can  oaaly  be  determined  retrospectively  with  any 
degree  of  accuracy,  Failvire  to  recognize  this  basic  fact  encourages  the 
exploitation  of  all  sorts  of  unorthodox  types  of  therapy,  inflicts  great 
hardship  on  the  patient  and  his  family,  wastes  enormous  sums  of  money,  and 
cnnfuseg  the  medical  profession^  the  scientific  community  and  the  general 
public . 

Itoerapeutic  research  requires  the  ultimate  in  controlled  obser- 
vations ^  and  adeq\iate  control  is  not  always  easy  to  obtain.  A  study 
reported  recently  by  Dr.  C,  0.  Drindleyp  Elliott  Markoff  and  Ifr.  M.  A. 
Schneidertnan  is  pertinent,  "ftese  investigators  have  studied  many  types 
of  metastatic  lesions  to  determine  which  may  be  measured  i.-jost  repro- 
duciblyp  an  essential  to  evaliaation  of  chemotherapeutic  effect.  Cutaneous 
and  subcutaneous  lesione,  parenchyma2L  lesions  of  the  lung©  and  the  width 
of  the  superior  mediastinum  seem  to  be  particularly  suitable..  The 
authors  conclude  § 

"Direct  measvirement  of  tumor  masses  ov  their  meaguiement 
on  standard  roentgenograms «,  together  with  observation  of  changes 
in  the  ntraiber  of  metastases,  in  selected  patients  constitutes  a 
satisfactory  method  of  assaying  tvmor   growth  if  certain  pre» 
cautions  a--e  observed.  Tbe   lesions  being  measured  should  be 
discrete  end  accessible  and  be  sufficient  in  number  and  dis- 
tribution t-  include  the  various  cell  type©  oce\irring>  Changes 
in  the  total  cumber  of  metastaseg;  should  be  noted  in  each  organ 
In  which  they  can  he  observed.  Chaasging  the  observer  or  the 
technique  of  measuring  or  counting  during  the  study  increases 
the  margin  of  error »  Changes  in  the  patient's  general  coBdition 
way  affect  the  lesion  meaexaremeBt  values  ^  and,  such,  chaasges  should 
49        Jaot  be  attributed  to  antitumor  activity. 
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"A  deearease  In  the  size  of  eome  iGdividual  metastatic 
lesions  while  others  continue  to  s^av   Is  eharacteristie  of 
some  cancerg.  Such  changes  aare  not  antitumor  effects  of 
the  agents  being  tested." 

Arrival  on  the  scene  of  a  chemotherapeutic  agent  ae  effective 
against  cancer  as  is  penicillin  against  syphilis  would  easily  be  recog- 
nized by  physicians.  Such  a  discovery  is  not  beyond  the  realm  of 
possibility^  but  the  new  agents  being  introduced  for  the  treatment  of 
cliniceil  cancers  are  far  less  effective,  so  that  son^  precise  and  valid 
means  of  comparing  therapeutic  effects  of  different  treatments  is 
required.  12ie  Clinical  Director  has  taken  the  lead  in  developing  a 
methodology  for  solving  this  problem  throiigh  definition  and  eveiluation 
of  measurable  end  points  that  permit  quantification  of  response.  Com- 
parative trials  should  be  conducted  on  patients  whose  txanors  are  quite 
sensitive  to  at  least  one  of  the  drugs  being  studied.  Virtually  no  con^jara- 
tive  information  other  than  toxicity  can  be  obtained  when  the  trial  is 
conducted  against  tumors  on  which  the  drugs  have  no  effect,  fhe  size 
of  the  sample  required  will  depend  in  large  measure  on  the  proportion 
of  patients  whose  tumors  respond  to  treatment.  If  the  drugs  cause  tumor 
regression  in  25  percent  or  lees  of  the  cases  being  studied,  the  information 
gained  in  a  sample  size  of  35  to  40  patients  for  each  drug  is  not  extensive 
and  probably  not  worth  the  trouble  of  such  a  comparision;  experience  with 
at  least  50  patients  for  each  drug  ie  necessary'.  It  would  seem,  therefore j, 
that  quantitative  coaiparisions  are  best  made  in  those  types  of  cancer  in 
which  50  percent  of  the  patients  will  show  definite  responses  to  at  least 
one  of  the  drug©  being  used. 

Iherapeutic  effect  can  be  measxK'ed  in  several  different  ways. 
Survived  tii^  among  patients  who  ultimately  die  of  Idle  cancer  for  which 
treatment  was  given  its  the  least  sensitive  index  even  \ihen  graded  in 
life  tables-  Ihe  quanta!  response,  either  a  yes  or  no  answer  on  the 
question  of  tumor  regression;,  is  also  a  relatively  insensitive  measure 
of  chemotherapeutic  effectiveness,  fhe  most  sensitive  index  of  activity 
is  the  graded  response  in  wbidi  both  degree  and  duration  of  regression 
are  measured. 

Only  a  minority  of  cancer  patiKnts  can  be  studied  at  this  time 
with  a  view  to  dbtainiiig  precise  data  on  the  effect  of  drugs.  A  singl® 
hospital  can  rarely  make  enou^  observations  in  such  hi^ily  selected 
patients  to  give  adeq\iate  data  in  a  reasonable  timei  hence^  collaborative 
research  becomes  essential,  Here^  agaiHj,  Dr.  Ziibrod  has  taken  the 
initiative  in  forming  grovtps  to  ©tudy  clinical  chemotherapy  of  leukemlas 
and  ©olid  txasors,,  respectively, 

fhe  Eastern  Solid  ftimor  Group ^  in  which  Kl  is  represented 
by  Drs.  Brindley  and  Frei,  has  completed  a  coa^arative  study  of  thera^ 
peutic  effectiveneiBS  of  thiofEFA  and  nitrogen  mustard  in  260  patients 
with  ms^ignant  melanomas  j,  Hodgkin'g  disease  or  carcinomas  of  one 

lung  or  breast  beyond  hope  of  definitive  treatment.  IKI  contributed  65 

patipjits.  litrogen  mustard  is  clearly  sirperior  to  thioTEPA  in  the  manage- 
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ment  of  Hodgkln's  diBeaeei  remissions  are  induced  with  equal  frequency 
but  dviration  of  remissions  is  longer  and  more  complete.,  lo  etatiptically 
significant  differences  in  responses  to  the  two  drugs  were  noted  in  the 
other  types  of  cancer  studied  with  respect  to  measurable  change  in  tumor 
mass  or  sxorvival.  Greater  degrees  of  bone  marrow  depression  occvirred  with 
nitrogen  mustard. 

The  co-operative  groiip  heis  also  completed  a  study  of  the  effect 
of  azaserine  in  the  progress  of  multiple  myeloma  (22  cases  ^  9  ^om  UCI), 
Ho  benefit  to  the  patient  was  observed  over  that  obtained  by  good  medical 
careo  Azaserine  caused  severe  ulceration  of  the  oral  mucosa^  and 
gastrointestinal  disttirbances  in  most  patients^  which  limited  the  amount 
of  the  drug  that  could  be  given. 

When  an  agent  hag  shown  antittmor  activity  against  experimental 
tumor®  or  other  screening  systems,  its  pharmacolo^  and  toxicity  must 
be  eveduated  in  man^  together  with  its  ability  to  cause  some  demonstrable 
antittnnor  effect  in  hxanans  at  tolerated  dose  levels.  Only  then  can  defini= 
tive  therapeutic  trial  proceed,  A  number  of  drugs  are  in  vario\;is  stages 
of  workup o 

Intravenous  administration  of  5-fluorouracil  is  poorly  tolerated 
because  of  hematopoietic  depression  and  gastrointestinal  disturbances » 
Oral  doses  of  8  mg/lsg/day  produce  less  toxicity,  and  suggestive  antittmor 
effect  has  been  noted  by  Drs..  Brindley  and  Prei,  On  the  other  hand^ 
Dr®,  Freireich  and  Ftei  have  observed  no  favorable  effect  on  the  cotorse  of 
acute  leukemia  among  the  12  patients  who  received  the  drug. 

Dro  Goldinj,  with  Dr=  M.  E,  Xiebling  and  Mr.  Humphreys ^  finds 
5"fluoro\iracil  active  against  early  and  late  leukemia  L-1210,  but  no  more 
so  than  other  purine  antagonists,  and  definitely  less  effective  than  metho- 
trexate «  The   viseful  dose  in  mice  is  sha^ly  limited  by  toxicity, 

Dr„  law  reports  that  deoxyriboside  of  5'-fluorouracil  is  less 
toxic  and  also  lesi^  effective  in  prolonging  svirvival  of  mice  bearing  tran©<= 
planted  reticular  neoplasms.  Three  sxiblines  of  a  mast  cell  tumor  which 
eure  resistant  to  treatment  with  either  5"fluorouracil  or  its  ribotide  have 
been  developed  by  Dr.  law.  Cross  resistance  has  been  demonstrated  to 
these  two  coinpounds  and  to  5=fluorodeoxyriboside  and  S'^fluoro-orotic 
acid  as  weU,  In  the  early  stages  of  development  of  resistance  in  all 
three  sublines^  5=fluoro\jracild®oxyribo8ide  inhibited  the  Rowing 'tumors, 
but  lately  has  shotm  almost  complete  cross  resistance. 

Another  compotiad,;  2,  5=tisCl-Aziridinyl)»3*  6»bls((2=fflethoxy=> 
ethoxy)*>  -benzoquinone^  coanaonly  known  as  A139^  causes  hematopoietic 
depression  and  phlebitis  at  the  site  of  intravenous  injection.  Moderate 
but  reversible  toxicity  occurs  with  weekly  intravenous  doses  of  0,6  mg/kg, 
and  much  smaller  doses  given  daily  by  the  same  routes  produce  prompt  axKi 
severe  depression  of  bone  marrow.  Moderate  toxicity  has  occurred  on 
oral  doses  of  0.1-»0,6  mg/kg,  and  some  antitxanor  effect  has  been  observed 
in  a  gtudy  by  the  Eastern  Solid  Tumor  Cooperative  Srovip„ 
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Drs.  Brindley  a«cL  Frei  report  that  U-aininopyrazolopyritnidine 
is  tolerated  equally  well  when  given  by  mouth  or  by  vein.  The  dxuQ 
produces  nausea  in  some  patients  and  prolongation  of  prothrombin  time, 
due  primarily  to  depression  of  factor  VII. 

A  new  compound^  5-bis(2' -chloroethyl)  amino  uracil  or  "tiracil 
mustards"  has  been  made  available  for  Bt\jdy  throu^  courtesy  of  the 
llpjohn  Compsmy.  Dre.  Montague  Lgxhs   and  M.  6.  Ifelly  find  it  less 
irritating  to  the  gastrointestinal  tract  but  observe  simileur  reactions  to 
nitrogen  mustard  in  other  toxic  manifestations.  Uracil  mviBtard  inhibits 
significantly  the  growth  in  mice  of  two  care < nomas  and  two  sarcomeis  and 
prolongs  the  median  svirvival  time  of  rodents  bearing  a  variety  of  lexikemias 
or  allied  diseases  when  treatment  is  instituted  after  growth  of  these 
different  neoplasms  is  advanced.  Ttie   animal  screens  indicate  clear 
superiority  of  uracil  mustard  over  nitrogen  mustard.  Furthermore j,  the 
\aracil  derivative  is  effective  both  orally  and  intraperitoneally.  Sin^e 
weekly  doses  appear  to  be  optimal.  Single  oral  doses  up  to  0.45  mg/kg 
are  generally  nontoxic  for  man^  but  the  larger  doses  occasionally  cause 
depression  of  the  bone  marrow  about  10  days  after  administration. 

Selection  of  drugs  for  preliminary  clinical  workup  rests  on  a 
tenuous  scientific  basis  since  none  of  the  screening  techniques  now  in 
use  is  known  to  predict  clinical  experience.  Factors  influencing  the 
selection  are  almost  as  numi?rou8  as  those  who  made  the  final  decision. 
Ihis  may  be  a  go  <3  thiag,  since  it  tends  to  discourage  standardization 
on  any  one  method  to  the  exclxieion  of  others  and  to  encourage  search 
for  better  screens.  The  precise  method  for  estimating  drug  effects  in 
quant Itati-ce  terms,  devised  by  Dr.  Goldinj,  seems  to  offer  several  advan- 
tages as  elaborated  in  the  Annual  Report  for  1957-  It  serves  to  evaltiate 
and  develop  compovuads  of  potential  clinical  interest  from  a  precllnieal. 
point  of  view  and  provides  a  mechanism  for  referral  of  problems  arising 
in  the  clinic  back  to  the  animal  level  for  further  eaqjloration.  It  remains 
to  be  proved  whether  resvilts  of  this  procedvire  offer  better  correlation 
with  clinical  experience.  A  contract  with  StLcrobiological  Associates, 
Inc.,  through  the  good  offices  of  the  Cancer  Chemotherapy  National 
Service  Center,,  has  been  active  since  April  15,  1958,  and  permits  xise 
of  Dr.  Goldin's  technique  on  a  larger  seaJle  than  would  have  been  possible 
otherwise.  At  first,  levikemia  L-1210  and  also,  more  recently,  sarcoma 
37  and  carcinoma  755  growing  in  mice  of  specific  hybrid  derivation 
constitute  the  test  objects,  net  becaxise  they  are  clearly  ©iqjerior  as 
reference  standards  to  other  experimental  neoplasms  but  because  tbey 
grow  in  a  reproducible  and  predictable  fashion  and  provide  sharp  end 
points,.  Bovibtless  other  kinds  of  tumors  will  be  introduced  at  some 
future  dateo  fteatment  with  drugs  is  commenced  late  in  the  course  of 
the  disease,  and  effect  of  the  test  coaspovuid  is  coaapared  with  the 
prolongation  of  life  produced  by  treatment  with  methotrexate.  To  dat«^ 
^7  CG!Hpounds  have  been  evaluated  in  easperimental  leukemia,  including 
detersaination  of  optimal  dose  and  dose  schedules  in  some  cases.  Agents 
50  to  75  percent  as  effective  as  methotrexate  are  3 
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uracil  mustard  6-mercaptopurine 

AI39  6"Biercaptopurineribosicle 

IhioTEPA  2=ainino<=l,3,it  -^thiadiazole 

Of  th@0e  drugs,  only  S-mercaptopvirine  has  increased  the  survival,  of 
mice  bearing  moderately  advanced  carcinoma  733s   and  nothing  has  influenced 
the  growth  of  sarcoma  37 ^ 
I 

^e  only  available  compounds  more  effective  than  methotrexate 
in  prolonging  life  of  leukemic  jalce  eire  certain  halogenated  derivatives 
of  methotrexate  generously  provided  1,  at  our  reqioestj,  by  the  lederle 
Division  of  the  American  Cyanamld  Company,  The  compound  3S  5' -dichloro- 
amethopteric  (DCM)  proves  xmusually  interesting  and  its  properties  are 
shared  partictilarly  by  3'bromo-5'  chloroamethopteriBo  treatment  of 
mice  bearing  leukemia  L-1210  with  either  of  these  drugs  increases  median 
stiTvival  time  90  days  or  more^  even  when  therapy  is  begun  2  to  4  days 
before  control  mice  died  of  their  disease »  Ihe  large  leukemic  masses 
disappear  J  and  there  is  no  evidence  of  leukemia  in  the  biocd  nor  is  the 
disease  transplantable  by  tranEfueion  to  genetically  suitable  mice.  As 
treatment  begins  to  fail,  the  blood  or  spleen  effectively  transmits 
leukemia  to  other  appropriate  mice,  althoxi^  reco^piizable  lexikemic 
cells  may  be  difficult  or  impossible  to  identify,  fh®  latent  period  i© 
short,  however j,  suggesting  that  the  lesion  is  traasmitted  by  cells 
which  proliferate  in  the  new  host.  The  picture  of  recurrence  of 
lexikemic  masses  is  quite  unpredictable .,  There  may  be  no  recurrence 
at  the  original  site  of  itaplaatation  while  a  mass  appears  on  some  part 
of  the  head  or  equally  curious  ai  ':e.  Some  mice  treated  with  DCM  have 
svirvlved  without  developing  any  evidence  of  leukemia  for  6  months  and 
are  pretumable  cxjred,  Reiniplantf>--lon  of  leukemia  1=1210  into  apparently 
cured  mice  has  not  been  followed  by  growth  of  the  cells i,  siiggesting  induc- 
tion of  BR   ijfflBune  state,  ThlB  work  has  been  done  by  Dr.,  Goldinj 
W.r<.  J,  M.,  ¥'®ndittii,  Mc.  B,  E,   HussophreySj,  Mr.  1.  Mantelj,  Dr,  R.  A. 
Darrow  and  Dr.  L.  Shiister, 

Biological  charaeterieticg  of  the  leukemias  recurring  after 
treatment  with  DCM  are  described  by  Dr,  Goldin  and  Ifr.  Huarphreyso 
Histological  examijoation  ghows  no  obvloxis  histological  changes,  but 
the  growth  rates  vary  widely  when  the  recurrent  neqplasms  are  trans» 
planted  to  otlsar  mice  of  the  same  lineage,  fhe  recurrent  leukemia© 
exhibit  a  wide  range  of  response  to  methotrexate  therapy.  Some  are 
ccagjletely  resistant,  but  the  relatively  resistant  variants  are  more 
sug,ceptible  to  treatment  with  DCM  thaa  to  methotrexate, 

Drsc  Do  P..  RaLl  and  f.  L.  Loo  hava  adapted  the  fluoroa»©tric 
a^thod  for  detection  of  methotrexate  to  measure'  concentrations  of  DCM 
ia  body  flioids,  DCM  has  a  greater  volume  of  distribution  thsai  ha© 
methotrexate,  and  disappears  from  the  plasma  at  a  ©lower  rate.  Higher 
planiia  concentrations  are  attained  by  parenteral  routes  than  by  oral 
admlBistration.  Dr.  Rail  and  Dr.  Laae  find  DCM  tolerated  in  oral 
doses  of  0,5  mg/kg/day  for  periods  as  long  as  k2   days,  foxie  effects 
oeeur  in  gastrointestinal  and  hematopoietic  systems  in  patients  with 
several  types   of  cancer j,  including  leiikeasias  resist aat  to  treatment 
witfe  other  agents  now  at  haad.  Of  kd   such  leukemic  ji/atieBts  studied 
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by  Drs.  Fs^i.  aad  Ea^elreida^  oaly  cae  te^  fead  a  fsvore^ls  r^apease  ««■ 
a  disco^ragias  fast  indeed  ««  tlKsii#^  ps^Siisisias^  data  s^g^sst  ^at  DCM 
sasj'  iaf lessee  141,©  gro?^  of  otlasr  sssili^s^st  aeoplass^s.    gefiaiti\'-@ 
tbisrapantis  ts-ial  i@  feeiag  pla^^id  for  -^e  i^as*  f\st;ux«.     !Ss©  eo^^oreratioa 
of  1&©  £sd©rle  Divlsioa  of  the  tegricas  ^a^aald  Ccsapaiis^  tfas^  sad 
will  esatis35©  to  li©;  eritieally  Ssspbrfeasst  to  this  stiJ^,     a^  ba\fg  elissr« 
f^Elig'  provldsd  laTi^  qjmatitl®©  ©f  fealc^natsd  aatifolie  aeid  ssisjpossaas 
wilSio!^  ehaT:^  to  BeZj?  "feo^s^  ^®  eost  to  ^i^i  is  o■&^o^^sl5^  ves^r-  eoa- 

e^ipcasa^s  iJicatMisg  "^eas?  S3^«lssai®s  of  astiea  a^dast  sseoplastie 
cells.,  is  aas2xf^.    Brs.  G©ldia5  A.  X^vy,  S,  Ctosa^gf,  M*?*  lm:^^s 

factor  esa  Ije  doisbled  HitMa.  oaefeois"  by  tssstesat  wi-^  folie  aeld. 
Sfes  relati^"®  s^^^ttide  of  tlse  isscrssise  at  •vas^isg  tiaisa  after  ts^atseat 
is  l>sii^  ua@d'  8s  a  E^asare  of  activity  of  t^e  ^is^s®  ^jleh  smverts 
folie  aeid  to  folinic  aeid  :to  tlae  li'vi^s'.     Ii^eetioa  of  a^tlaots^sats  in  a 
dose  ^k&t  kills  50  pe^'ceat  of  aox©el  jaiss  is  f  oll<K?ed  proBptXj  liy  pro* 
toi2Si&  a?ed-4^tioa  is  eaayiss  astivitj  ^Msk  psrsists  for  a  proloagsd  ^r-4od 
esad  Is  still  less  taaan.30  parent  of  t&e  eoatrol  values  af^^  $  d^s» 

Scsae  progress  is  feeiE®  saa©  'fcQr  ^^'  Goldla^  R.  A«  Bass^w  aad 
A.  M.  S<^J2?©d£Sg*  (ICI);  L.  Ssueter  (!5?afts  IM-versity)  aad  S»  0.  K&pl^ 
(Byas&is  Ualvss'siigr)  ia  correletiag  Mo^emical  aad  ^ajsuaeologleal 
c&senratioas  'oa  iiost»tiSEor«drug  iateyrelatioaships.    Rate  of  iaeospora» 
ti<m  of  Isotopicall^  labeled  f  o£smte  iss,to  letjkemlQ  cells  is  M^  as2& 
esa  fe®:  ws®a  t©  esti^-te  the  e^teat  of  letaSse^e  iaf  iltratiozis  in  varioos 
orgEUS  aaiS.  tiSBuss,    A  sic^e  dose  of  msthoteesate  or  a  teloggsated 
derivative  dtetoi^es  fosssate  |fiaos:poratiQa  iato  asid^solx^le  aSeui^, 
micleie  aeid  ©Jsslse  eaad  tisswe  p?oteia  to  as  little  as  10  percesl;  of 
th&  valises  i£i  untreated  leulsasie  Bice^  aad  approsiiaates  1^  lsv@ls 
fouM  2s  JK>raal  ®ice.    Fiaatioa  of  formats  1^  14sffi  li'vers  of  aosaal 
aalee  is  kot  isM.Mtsd  "by  tJidely  varj^ias  mioses  of  i^tliots?e®at©,  euexa 
\^£eQ  ^e  aossoal  rate  of  f  osasste  f  Isation  into  adsais©  ims  bsea  issreaaed 
to  ISiQ  level  fomsd  in  tiSK>z'«l>eapli^  aja4sja3^  'by  adisSalstex'iag  eai:^cga 
tetraefelorlde  or  ssicotlosssaids,    'Uaily  tosic  doses  of  as'tootra^ate  iaerease 
iseospsratloa  of  foa^ate  iato  hepatic  ad@siia©  as  laada  as  20  t&K5S|  tlie 
level  dseltess  t^ea  -as  ss^Jset  "beesaisS'^offib^sM,    Siss^^e  t«»le  looses 
sttoulat®  fo2Kat®  f issatioa  ia  ds^ees  proportis^sal  to  ■^s  dos^  of 
2e®tl2otraKat©j  t?itfe  mssiMS  at  k  d^s  after  ts^atmsat^  f 6ll®x@d  l>y 
s^storatic®  ©f  nosml  levels,    OS  all  orggjas '  testM^  iae^^KSlBg  braia^ 
iseert,  Iii«i3^i,  kida^,  spl^sa^  istsstisjs^  testis  ^^  Moody  ©sly  ■  livscs- 
.  e^M.blt®  stiS2i?latioa.    Miaces  of  tfea  livers,  frcaa  xaice  reMe3?©d  toKie 
•by  as3tlio^e^t&  fail  ^^i^  shw  stiaaslatis^  of  f omats  f Issticsa  ^tea  steadied 
in  vitro  e»d,  ia  faet^  give  Icf^r  valiass  l^aa  coxsaal  liv©r«    Si^  fsetors 
^  l^^iHg'  of  tfeeadsairte  pool  aad  iaterf ereaee  wita  fosjmtts  o^datios 
Off  esseieetioa  Imve  beea  elisaiaated  ea  fafStoz-s  respojssible  for  stl^aXatio^o 

Is^estlos  of  aleotiasaiids  isto  laiae  iaereases  5**  to  lO^told.  th,e 
iasosrposetioa  of  fosisate  or  giyeii^  isfco  aeid«solubl©  adsjxi^j,  but  act 
iBto  tine  ^oteijjs  of  liver.     2&©  3?igJsetioSy  aeeordissg  to  Drs.  Goldia  ssd 


54 


-  55  - 

2««thyIajEijio-l;,3i,4«-aiadiasole,  which  of  itself  sti^ulatss  insosisora- 
tion  of  f033Hate  iiito  tespatic  £Cid»@o3-u33le  adeaiaaa 

Ha-vlrjg  ds¥is©d  a  ass-^od  for  f oUoriag  the  Goisrs®  of  6-^!3ereaptO" 
purine  tiarou^  the  todyp  Br.  T.  L.  E,oo  has  cossfisaiisa  tJae  obaervation 
of  llion  (SKX)  tijat  osidation  to  6»thiow2'iG  acid  is  on©  of  -^e  ass^or 
routes  of  traosfososatioa  botJi  In  eb,^  aad  "fee  souse. 

.  'Dr»  Jo  D»  Savifisoa  haa  produced  essellent  evideaee  t^,t. 
6«siiereaptopuriae  iahilbits  the  inc?orporatioa  of  bypc^aatMne  iato 
micleic  acids*     Study  of  eifeliaes  of  le-uOssda  L-12I0  tJiat  are  affscted 
by  treatment  icLth  S^rcaptopuriae .  x^veais  a  daEiaaat  "block  in  convert 
sioa  of  laosirdc  acid  to  adezjylic  aeid.     5Sae  isshibitioa  ia  apparsatJ^ 
caused  by  a  micleotide  metabolite  of  6«^aereaptopurias»    Eeeiis.taat 
variaats  of  leukemia  L-1210  xm&  tiie,  hpo^aatliiiaa  paiferay  oa3^  10  to 
£0  percent;,  as  jmeli  as  do  the  eerusitive  subliaeSj,  ^ut  this  pat!wa,y  for 
adenine  aad  guaaias'  ssfattesis  is.  completely  iaMblted  toy  6-«fffireaiyt;opsriaa, 
OMs  finding  implies  "^at  the  .ctmg  qesspetes  "^ith  Jsj^posasatiaijae.  at^  ths  free 
puriiae- level  .for  -aae  liiaited  pathway  to  the  iiucaeotides«     Scientist®  at 
the  Soutiiem  Researda  lastitute,  ■^vis  f oiaM  that  sensiti-ve  vaxiaats  of 
leii&eaia  I>1210  produce  aucleoBide  m3d  nucleotide  Ejetabolites  pf 
6"isercaptopurina5  while  resistaat  sublixies  of  the  ieiakesnis  do  not. 
Dr.  Davidson  has  fur^asr  sho^m  -yi^t  the  drtag  psHatratas  into  resistaat 
cells  Jugt  as  ^ell  as  it  does  into -idae  sesasitlve  fonas*    Sa@  fairer©  to 
forsa  ribogyl  dejlifatives,  therefore;,  iB  attributed  to  a  def icieaey  ia 
active  eswyiaes,  needed  for  this; (2djBrersioa» 

Dr.  E«.  P»  M^TBon  has  shoi-m  a  q.uaatitative  dlf f ereace : bstweea 


drug  sensitive  aEd  rasistaat  tiia^jr,  liaes  ia  the  eateat  of  ix^M: 
asaserlae  of  glyciae  ineorporaliiqja  into  purines.    !Sie  diff^r^ica 


tica  by 
is  ae-ver 


laar^d  tiiiea  intact  cells  ratfesr  1^^  cell -free  ©stracts  are  studi®d» 

/ :  Dr.  Im  asd  Dr.  Edbert  ftpp^ja  are  studyiag  t&e  acgjaisitipa,  of 
resistance  to  various  eh^KjiSiepFajc^utic  drugs  duriag  eixltivatiojj/pf  aan.e©r 
cells 'to,  Yitg;^.     Oa©  liias  of  cells  eaa  be  gsrotm  in  a  zsadiisia  cpiaiaijaias  a 
10-fold  iaereas®  in  iasthotrexa-fe^    RespTsA  of  SBethotr^^ta  froa  the 
2Eedim,Vfor  a  jsipnth  does  sot  aXtier  ;the  level  of  resistasac®,  iodicatiag 
Its  heritable  aature»     Dr»  2^^: 'also  d®seribss  in  vivo  esperiaeats  gck» 
pariijg  the  Btjaceptibility  of  several  chssiotherapeutic  caapoimds  to  foia:' 
variants  of  th©  lysphoid  ijaoplasm  P38B.     ®i©  parsBtal  populatioa  has 
b©ea  ccmpered^itai: 

1.     Dr.  Dane's  derived  liue  after  45  ^asrations  of  aie©. 

2«     A  li23©  ia  botla  its  second  aad  si^th  laoiiae  transfers 

after  having  be@E  saaintaiasd  eoatinuously  ia  tissue  cultiffi'eo 

3.    A  line  resistant  to  EseiaiotresBteo 

2?rea^@nt  with  asaserine^  6'"diaso«*5"'OSo»L«»aorl©aciBs  (BCM)j, 

^-fluorouracil  aad  las^otreigate  did  act  yield  lassspectsd  results^  but 

a  line  ia  its  second  transfer  ia  mics  after  contiimows  cultivation  ia  iJ-itro 
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s&owed  a.  isarised  differsBee  iu  its.  response  to  6-ssersaptopuirinej,  as 
cospased  with  Ifee  sems  liEs  a;?ter  6  trasasf sr  geaeratioas  in  •vivo. 
iBiis  d2ian^  frcsn  as  isaerssse  is  swsviTsl  after  treatsaejat  of  ^"?f 
percent  in  tJie  secoad  passage  to  asi  lacrease  of  oxilg-  3.2  psreent  in 
the  si^tSa  passage  coincided  with  a  eaaisge  in  cJarceiosoass  ploidy. 
CtocHaossae  counts  at  tJia  secoad  treasfer  slaowed  93  psrcent  of  -fee 
cells  to  "bepol^loid.,  wMle  ojsly  35  pareeat  were  polyploid  at  tlie 
siKt&  geaeratloa. 

Both  aaassris®  aad  B®  ar®  effeetive  ixjhibitors  of  various 
ea^iaatie  reactioas  that  reeaire  giutaaine,  accordlEg  to  Br.  IsdersoB, 
Of  th©  BjsteffiB  st5;^ed  to  data,  the  r'eactioa  involving  aaidineitioa  of 
forajyl-glyGissaide  rifeotide  to  f onaiyl-glycia^aidiBig  ri^otid®  in  -J^e  de 
£ovo  sj^al^esis  of  purim©  aucleotideiS  seeias  to  b®  most  affeetedi,  ^^t 
only  saaall  quaatitative  differences  "between  drug  sensitive  sad  resistaat 
ceils  Imve  feeen  o'bserved. 

Substaatial  evideace  that  resistant  ■g'ariaats  of  leukemic  cells 
eisist  in  large  populatioas  of  traissjlaatafele  3.@«ls®Biia8  has  Issen  adveaeed 
fey  several  iavestigators,  including  ©r.  Law.     HSie  situation  in  somfi 
respects  is  similar  to  i^e  drug  resistance  developed  by  certain  bacteria 
in  '«j!iieh  it  is  proposed  that  sensitive  organisass  ai?e  killed  off ;,  allowing 
t^e  resistant  isesibers  to  propa^te.     Siia  is  not  til®  only  means  fey  T^idi 
bacteria  aeauiir^  resist^ace,  and  Dr^  Potter  haa  asked  tSas  qjaestion^   "Do 
rssisl^snt  cells  antedate  ai^  e^^rlence  \Jith  at®  specific  drug,  or  do 
they  arise  af  terwasrds?  " 

He  ha^  sttsdied  DOH  sensitive  mast  cell  nsoplasm  p8a.5  growtog 
in  tlie  ascites  f  oxm.     if  the  population,  to  begin  wil^s  is  laj^d  and 
contains  a'Mgh  ratio  of  sei^itive  to  resistant  forms^  a  fuEdemental 
difference  in  survival  tin^  on  treataient  \d.t!s  BCH  should  be  observed 
^en  large  and  sasall  inocula  are  used.     Inoculation  of  1,000  or  10^000 
cells  followed  iasaediately  by  treatnsnt  wil^  BCM  results  in  one  of  four 
events  in  any  specific  Mouse.     'Bk®  mouse  may  survive  indefinitely^  or 
a  tumor  sasy  grow  yftlch,  if  re»BOV©d  and.  retested  for  resistance  and 
sensitivity,  will  yield  resistant  02.'  sensitive  forms. .    In  scme^  the 
resistance  is  stable^  heritable  and  irrevarsible,  but  others  lose  liieir 
initial  resistant  state  and  revert  to  WIS  sensitivity  on  one  to  tea 
transfers  in  tli®  abaeaee  of  the  dsrug,.     Bd,  thou^  capable  of  actually 
eliniinating  scae  cells,  rarely  elljaiiiates  all,  and  in  fact  rarely  kills 
all  sensitive  cells.     Eitlser  pjre«^2slstiag  resistant  foxias  are  present 
in  aemples  of  XpG(^  cells,  or  resistance  develops  frosa  sensitive  cells 
after  es^posure  to  the  selectiiag  a^ent. 

Dr.  Potter  has  used  reconstruction  ©a^^eriments  to  elaborate  on 
■Uais  point.     Populations  consisting  of  known  nui^rs  of  sensitive  aad 
resistant  cells  have  be®n  inoculated  into  groups  of  mieso     Ersseaee  of 
10  to  ao  reaisteat  cells  tsi.  populatioas  of  10,000  or  100,0CM3  cells  cea 
readily  be  de^feected  ty  aurvival  tiae  ciai'ves.     Cc^parisoa  of  such  curves 
in  Hie®  W^t  T^ere  or  ^'®re  not  created  vlfh  Ml!  indicates  -yaat  the  re- 
sistant cells  aris©  coasoniy  after  ©iposure  to  the  drug* 
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Serial  traasfsi'  of  a^elosaa  'JQk29  tbrougla  populations  of  mice 
treated  with  iss-fclsotrsssate  seieats  for  saetlaotrexate  resistaaee  aad  for 
aa  unusual  alteratioB  in  the  growth  of  this  neoplassi  resaiujliag  a 
«3®p@ndent  state  (^maiai  Heport  1957)  •     Br,  Potter  now  reports  m&t 
tiae  ^enasasmon  ie  sot  dependence  aadj,  h®  suspects,  may  represent  some 

;  diasge  in  Qsitigealc  status  of  the  cells  as  total  body  I-lrradiatloa 

;  preveate  -^e  secoadasy  3?egr@Bsiosi» 

S^©  traasplaataS}!©  tianors  seesa  to  be  lafscted  ■^i'^  •^e  virua 
of  ijjm&oeytie  daorioEisningitls  (l^^)  whieh  saagr  haw  biaarr-e  ©f f@ets 
osa  tto©ir  grow^  patterns  when  trsated  with  ceitajji  drug^,  as  a^owxi 
scsss  years  a^o  by  MCX  scientists..    Si-i  Potter  aad  Dr,  V,  H*  Ha^'  (BIAIB) 
have  ei^lored  ^e  JEatter  further.     UM  plays  no  role  im  deyelopasnt  of 
th®  drtsg  r©Bistant  state.-   teasisfer  of  artificially  Infected  tumor  to 
Ejie©  is^unfe  to  UM  is  ef f eetive ':in  freeing  ishe  neoplasia  from  t^e  virus  ^ 
but  treatment  with  ffisthotreaate  does  not  Mil  the  virus  in  an  infected 
tvEEor  even  thoiagh  it  doss  ajgaxe  me  ;iives  of  sdce  infected  with  supra«» 
lethal  doses  bf  I^S. 

A  thesis  developed  by  Drs.  Sean  Burk  and  Mo  Wd  Woods  on  control 
of  the  hesakinase  reaction  by  en  insulin  •=  aatiwins-jjlin  system  has  led 
these  scientists  to  sttjdy  effects  of  jaaay  agents  on  jjaetabolic  oLualities 
of  vario^  cancers  a®  Essasxired  by  Warbix^g  aancaietry  (.Anasial  F.eporfcs  I956, 
1957)  •     Wide  variation  esdlsts  in  the  degree  of  instOin  »  8n.ti«» insulin 
control  e^iibited  by  boKa,  normal  aad  neoplastic  tissues,  mid  atteapts 
to  correlate  the  ffianoaetric  findings  with  -aerapeutic  effect  of  the 
particular  drug  and  tusaor  of  current  interest  are  in  progress  d    Mstho- 
tresEate,  vhich  has  no  notable  effect  on  ^oirth  of  melaaaua  S91  in  t&e 
moixse,  iitiaibits  intact  cells  of  this  t\Mor  in  vitro  only  under  conditions 
which  restrict  available  asjoimt  of  adenosine  trijiiosphate  (A2P)^  of 
03^gen  to  support  aerobic  laetabolisiii  or  the  supply  of  essogenous  inor{gsaie 
phosphate  or  ax^  ccaabination  of  factors  that  minimize  the  degree  of 
insulin  •=•  anti-insulin  regusiatlon  of  the  he:^]£inase  reaction  o     Actoiinistra" 
tion  of  methotresate  to  laice  bearing  melancaaa  S91  does  not  decrease  the 
rate  of  glycolysis  of  the  tumor  evesi  -when  trea-teoent  with  prednisolone  is 
^■^^'^»    S  '^^"^ro  effects  of  5™^'l'iiorouracil  on  melanoma  S91  are  laarkedly 
siiEilar  to  lEose  observed  with  sie-yiotresate  althcu^  factors  influencing 
glycolysis  differ.     Depression  of  glycolysis  Toi^  trealsnent  of  l^e  tisaor 
in  vivo  is  attended  ty  tmdesirable  delayed  toJd.city  end  only  temporasy 
sv^pression  ©f  growth.     Prednisolone  is  the  only  drug  yet  studied  which 
produces  marised  and  persistent  (24  hours)  inhibition  of  glycolysis  by 
Hielanoma  S91  ulien  administered  to  yivo. 

Glucose  competitors  such  as  a^-deosy-B-^ucosep  D»galaetose  'and 
D»glueoseaiine  are  xaost  effective  inhibitors  of  glycolysis  ^shen  insulia° 
anti-insulin  control  of  the  hesolsiaase  reaction  is  ussasimal,    Drs*  Ko  M» 
Wight  and  Burfe  have  e^lored  other  compounds  for  sliailar  effect  and  find 
2-dso^glueose  and  2»deo^galactose  equally  effective  reges^aiess  of 
resistance  to  other  agents  studied  to  vivo  or  to  vitroa     Sae  effects  of 
these  glucose  caapetitors  are  reversed  completely  tiy  glucose,  relatively 
little  by  6"fluoroglueose,  and  not  &%  all  by  3-o^EjetbylgIueoBS^ 
3»o^ijissthylfructoBe,  3«deo^glucose  or  6»Hstho35rglucos©.    A  single  totra-^ 
venous     injection  of  2»deo2^/glucose  at  50  sg/lsg  produced  50  peressit 
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izMbition  of  gJ^Golysis  of  leislsemic  esUs  aad  ia  Dr,  Soldin's  syst^i 
prolongs  lif^  of  leukSE^e  ■Mice  20  to  30  percent, 

GosstteaGUa  intesveaoOT  iafusioa  of  2«'dsos5rgluGose  in  masx  pro- 
duces fes^perglyCeiaia,  according  to  Brs.  D.  M.  Oergeastsl  aad  M.  B» 
Lipsstt.     A  liiait^d  ©s^serienee  tfith  eaae'er  patieats  reveals  no  dbvloxm 
thsrapsutie  eff-acti 

Drs-i  Wi^t  aad  Burls  repo:rt  pjroapt  ^ad  HiarJsed  daerease  in 
is  of  l@uk®2ic  cells  sxiseeptilJle  to  ■&&  caaeerociaal  actioB  of 
lae  wheB  ^e  drug  is  Mded  ia  vitTO.    Hesistaat  leiakemic  cells 


are  not  aff@eted.     lahibitioa  of  resplx^l^  c«i.n  Ise  produced  ^f 
8-asasimaiEe  in  IsotJa  ssasitive  aad  resistant  oells^  but  the  former  t^e 
is  affected  "by  lotfer  doses.     Similar  effeets  are  obtained  from  treatasnt 
of  suscep"&ible  ieuJsemias  to  vItoj,  but  tfe.e  ©ffeets  are  lost  after  repeated 
isa^eetioas  ^i-&in  ons  traasplaiat  geEsration» 

Factors  ijafltjsneiag  the  distriliutipn  of  drugs  among  "^e  sisEgr 
Gcmparte^nts  of  the  bodj  caa  aasatis^B  "bs  used  to  eshaace  -yaerapsutic 
effect.     Slie  tepressive  iavolvesieat  of  tlie  central  nesrvoiis  system  aad 
its  sssatogss  ia  leii^esaias^  and  tbie-  occurr©aee  of  Tbrain  tusors,  poiat 
up  the  aesd  for  dur®s  tb,at  wLll  psioetrate  t&@  so-called  blood-brain 
barrier.     Kaese  factors  kave  be®n  inctsipletely  uaderstood  becausis  of 
lads  of  me-feod©  for  quantiS^iag  the  trsmsf er  of  dsnags  into  the  brain 
aad  eerebrospioal    fluid.     ^@  probl^a  is  being  approached  by  Drs^.  D.  ?<. 
Kail  smd  Co  G»  Eubrod  WxovSi-  study  of  relatioasMps  betso^ea  conGent3r®.» 
tioas.  of  a  drug  ia  the  plassaa  aod  csj^brospiual  fluid.     Their  Isypo-aaesis 
l^at  pi  gradients  affect  the  distrib^''tios  of  certain  \fealsly  ionised 
darugs  is  s^ppojrted  by  new  evideaee,    ^t^olio  or  respiratory  aUsalcsis 
or  acidosis;,  vii^  and  without  concomitajsS;  chea^  in  pH  differences  in 
blood  and  cei'ebrospinssl  fluid,  provides  a  means  ©f  studyixig  drug  dis« 
tribution  between  ^ose  body  auids.     When  the  pH  of  the  eerebrospiaal 
fluid  is  lot5®r  than  the  pH  of  1:>lood;,  yeek.  acids  are  excluded  frcasj,  aiKi 
weafe  bases  concentrated  in^  the  eerebrospiiial  fluid  irrespsctlYe  of  the 
absolute  value  for  pH  of  the  blood.     Ba®  converse  situation  is  equally 
true.     Lipid  solubility  of  a    drug,  as  aeasured  by  ISie  ratio  of  drug 
distribution  bets^een  chloroform  and  aqueous  buffer  j&ases,  correlates 
esnerslly  with  its  rate  of  ent^y  into  the  cerebrospinal  fliiida 

fiiese  results  permit  foim0.atlons  of  a  tentative  hypothesis  as 
to  the  functional  diaraeteristi^s  of  the  blood*brain  barrier.    Drugs 
idaich  are  casplete.!^  ionised  at  bosSy  pH  ■^iH  be  escludsd  f  rem  the 
cerebrospinal  fluid.     Drugs  which  ionise  to  tlae  essfceat  of  only  0,2  ^r- 
cent  or  less  at  pE  7.^  will  eater  cerebrospinal  fluid.     !Bie  ssaalle'r 
the  ©stent  of  ioaiaatioEj,  th.®  greater  will  be  the  degree  to  which  -aae 
drug  entare  aerebrospinsQ.  fluid,     ^e  ratio  at  egjoilibriusi  bety^eea 
concentrations  of  a  drug  in  l^e  cei-ebroapiaal^   fluid  and  blood  plasma 
varies  frcsm  0.T  to  1«6  depending  oh  the  essisting  pH  ©radieat^  aM  the 
rat©  at  whidi  the  eouilibrima  is  r®a<^ed  'M'ill  bs  influenced  by  its 
lipid  solubility. 
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Drso  Loo  aM  KXart  Sdm  hav®  devised  a  sst&od  for  qixaatifyiag 
tetraeycliH®  in  "biologieal  xnaterials*-    !2b©  t@eto4q.ue  is  sensitive  to 
as  little  as  0.2  ailerogs'aas ,  of  -feetraeycjlisjs  p@r  lal.  of  plasiaaj  or  2 
Bilcrograass  psx'  graai  of  wet  tissue*,    SpeetrojfeotoBistric  studies  of 
etia^l@aediasjir©  tetra«acetie  acid  esdiracts  of  e^E^ransatal  tumors 
mad©  fluorescent  try  parenteral  Jjajeetioa  of  tstrasgroUiJe  svig^3% 
ijavolveseat  of  a  Betal»tstra<^cliK©  boad  in  ISa©  process  of  losalisatloao 
Oaly  thos©  Goapounds  in  ^slslda  fluoreseeae®  is  intensified  l3j  ealGitna 
ions  eaiise  loealissd  fluoreaceacs  in  teaor  or  in  feos®. 

Brsi  XiOOj,  K@13^  smd  Eddy  (ms)  hm®  s-^iflied  fiuoreseaace 
of  virus-induced  neoplasias  in  haters  by  injeetiag  tetracyelii^ 
parenteraUyd    Seatteyed  fluoreseeace  ia  tusor  tissus  Is  not  e®^n  in 
eitSaer  heasorstiagie  or  n(h orotic  areas*    2a  soa^  cases  tfe®  ps^asease  of 
localised  fluoresceaes  psjsaitted  tlse  dstectioa  of  sites  of  t'OBor  fo£iaa« 
tioa  l^mt  would  h&VQ  escaped  notice  othersJiee.     SMs  typs  of  ^orJs  slioald 
be  extended  to  Idae  cliaic. 


gradoerine  SSxera^ 

Hypophys@ctai^  has  been  perfoMsad  by  Dr,  J.  M.  ¥aja  Bursa  ia 
22  patiests  vl1^  disseaiinated  Ksassmary  earcisojm  ii?ho  are  being  studiai 
by  Drs.  Bergeastal  asd  Lipsetto     !3Saree  of  Ws  patieats  ware  operated 
upoQ  too  rec®at3^  for  eval\mtion  of  t&eir  results  ^  but  amoag  tke  19 
otSier  patients,,  7  derived  ao  benefit  frcsi  the  procedu^s*    Haaissioas 
in  -Sie  other  12  cases  lasted  frcm  2  to  12  sontJjs.    Sfciirteen  of  the 
patients  have  died»    Detailed  stu^  of  tlie  operative  site  sBveals 
residual  pituitas^-  cells  geaeralO^  estiiaated  at  1  to  10  percent  of  the 
feypoj^sis,     la  OBly  one  patient  vas  evidence  of  retiimiag  adresialj 
tJayroid  or  gonadotropic  fanctlc©  founds  aad  is  ^Xs  eoae  one^Jialf  of 
laie  pituitary  Qkmsd  risssined.    ^feti^tatic  cancer  cells  i^ere  deiaoastratad 
in  the  s«lla  turcica  in  7  patients- 

SSie  phasyzi£eaL  pituitary  body  was  fouM  in  6  of  the  9  eases  ia 
wbich  it  was  soxs^t.     !3Ms  glend  is  vesy  smsIX  and  contains  &.  cells  sm:l 
■dirama^obssj,  ^  cells  being  observed  ia  only  one  of  tb.®  6  patients,     Hi® 
pharyn@eal  t^^a^rs-lB  does  sbt  ^'hecami  feypeartropisied  sesoadaril^j  and 
probsa>ly  has  little  functioj^a?,:  aiipaiiricanoe. 

Dr.  J»  H»  B"  Brom  (&K>ry  University)  Sias  2:ieported  production 
of  adreiml  atro|diy  in  man  with  doses  of  a,  specific  isomer  of  WD  amovmt-^ 
ing  to  10  gr^ES  ^r  day.    'Btb-  BergenstsO.,  Eerfes  and  Lipsett  are  treating 
patients  triiti  adrenal  cortical  csrciacgaa  "sith  -fee  o^p'-EDB  tmtil  tosic 
sy^ptosas  occuTj  or  laatil  tbe  excretion  of  urinasy  steroids  is  so  lo5f 
as  to  indicate  adrenal  deficiency.     Ctoe  patient  bas  sh^jn  objective 
regression  of  puliaoasay  jBstastases  asid  reduction  of  steroid  output  dssriag 
treats^nt,    l^erieace  is  llsaited;,  but  so^  psitisnts  Slave  not  been 
benefited  by  the  ts^ateent.    Undesirable  effects  of  o^p^-^DM)  suggest 
13aat  feis  agent  -Kfill  probably  feave  only  a  llialtsd  eliaical  usefulness » 


59 


60 


Sir.  F»,  0».  'BkjBQ  -has  prepared  a  supply  of  biotla  sislfoae^ 
wliiefe  is.  JsnowTS  to  isMlsit  ■blot-i2i»supported  growtlas  i«  L-  ea-ssi^ 
asd  tJais  SjiSsibitioa  is  reversible  "bj-  feiotiBo     ^e  stalfoas  has  no 
effect  on  tSie-  gs-DSirth  of  a  rat  lexjkeEda^  sad  similar  biotia  aatagoaists 


OgSSH  H^MECH 


Growth  of  kair  r©<pirsB  S^atast  dsfsasal  papillae.     Drs,  S,,  J,^ 
¥aa  Scott  aEd  H»  <!<.  CroiHJS^  eaa  g2:'ai?'hair  roots  in.  tissiae  euitui'es 
0B3.3r  i.    t!2©  -dessaal  papillab  are  ©rasea's  .^ad  istast.    daes^ges  in  ti?,e 
piapil3.a  associated  ^Itk  al^opeeia  .asreat^  are  secoaSaxy  to  ehasges  is 
its  aufeisat  ©lood  vessselB.    ffias  papilla  is  ®sal]!.  ia  the  jaal©  t^os 
of  "baldHess*    Ifo  lasdr  ios^  occiars  (my  syes  mve  baea  dec@if4iag  mg 
all  t^ese  ysai's);,  "but  the  balr  prc^Bcea  Is  short  asd.fiss  ia  propor- 
tion to  Wb  Q^,n^  in  13a@  papiillaa,    Br.  ¥®a  Ssott  lias  dssEoastrated 
paralleligffi  'beteresn  eJaeages  xa  Esitotie  fraqueiJiSy  lathe  lasdr  root 
ssd  other  si^as  of  tcHicity  efejxactsrlstie  of  a  eoEsiderable  nisj&ei' 
of  dry^o 

Br.  Siffiosa  icfelaberg  ftods  as'gisase  pressnt  ia  th-a  hsir  root^  Ie 
temping  -with  -fehe  geasrsl  observatioa  that  Jseratiaaislag  stru.ctm'ss  possess 
as'ginase-  activltjo    Bas  argiBass  actiifity  in  psoriatic  scales  is  hl^sr 
■yiaa  ia'  stratisa  cprasxaa  or  epideiside. 

Br.  Ha  p.  BsiaartBoa  has  retarasdft?ep  the  IM-versitgr  of  Chicago 
^±ere  li«  -^rorlsed  w±i^  Dr.  ¥»  B.  !&eatley=,     si^ej  fotjad  T-deJa3P^oGhol8sterol;, 


ooaceixtratiose  of  :^osiiiolipid^  ead  iKisaturated  fatty  acids  thexi  does 
■the  s'&ra;tua  corneisB. 

Ohasiges  isi  acetiG->aGid«-8o3.ubls  eolla^a  of  Immm  skin  ^'?i'l^  agir^g 
ba-ve  bisen  dsfiaed  Iv^i-  Dr,  ¥.  G<,  Banfisld^  Jr,     A  sliarp  drop  is  23oted  at 
the  end,  of  the  first  ysaT*  of  lifSj  aad  -yae  sMJer  of  parsc^^s  frosi  >5liose 
sMn  aei&»sol^le  collagen  eaa  be  es:teaet®i  dseliaes  gradually  to  age  40^ 
53iis  trend  .is  -fesn  ireTgrsed  so  t|i§.t.  ^  .^rceat  of  skiss  hs.-m  the  soluble 
eo31^en  at  anes  frcsa  60  to  &)  years,     'Baa  fiadiags  sa:'®  s toiler  in  ho'^ 
s©2ssa..    A  slaasp  faLl  ia  eoaefijatyatioia.  of  eeid'»sol^3.S!  collagen  .is  ©sen 
ia  ©eag'B  at  l^e  end  of  a  ygar,  Mt  tJi®  coatsnt  rss^ains  hi^er  -Sfeaa  ia 
sur3cowndi32g  ,@kia«    Be'v-elopasat  of  aeuts  scurvy  doss  sot  alter. the  ac©tie«i 
s^iS,  soltfeility  of  skia  eolla@s3a  ia  ^iK^a  pigSo 

te'..  Jl*  ^9  0S3S82?  aad  M3?s»  Bet-fer  Aehiasteiia  have  cLeTsloped  a  aa^iod 
fo3?  i2SiiatE°,l43g  systolic  Mood  ps^^s-ore  ia  li^tly  asass^etised  mice 
v>ii^  req.\2iyes  m>  ©m'gioal  iiiaai-palatioaga 

Dr.  t-»  lU  ;3ch;:uS'5iir5  Jr»  feaa  ;?®titrKsd  to  t!i©  Seasrai  MediscUie 
Braaeh  frcsri  'X^:  -'■:;'  of  Cliieago  wi®rs  hs  wos-^sed  ti'ltii  Src  Leca?, 
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The  demand  for  consviltative  ssxd   advisory  services  from  scientists 
and  physicians  of  KCI  has  increased  enormously.  The   detasad  comes  both 
from  intramural  and  extramural  groups^  and  more  people  are  involved  than 
erer  before.  This  can  be  regarded  as  a  distinction  and  may  be  welcome 
insofar  as  medical  and  scientific  activities  are  concemedj,  but  if  the 
current  rate  of  increase  contin\ies  through  calendar  year  1959  research 
progress  in  some  areas  may  be  jeopardized »  Difficvdty  in  recruiting 
well  trained,  raatiare  surgeons  aaad  radiologists,  for  example,  reduces 
the  time  that  the  senior  members  of  the  surgicsO.  and  radiological  staff 
may  spend  in  research,  since  patient  care  activities  must  have  a  prior 
claim  on  their  time.  Consultations  requested  of  the  Surgery  Branch 
continue  to  require  the  full-time  attention  of  one  senior  staff  member 
and  active  participation  by  others.  Ttie   routine  workload  in  the  Pathologic 
Anatomy  Branch  provides  little  time  to  prepare  important  findings  for 
publieationi  yet  reports  are  appearing  in  increasing  number  and  testify 
to  the  industry  and  co-operative  attitude  of  Dr.  fhomas  and  his  associates o 
The   action  of  the  ^fedieal  Board  in  requiring  cytological  examination  of 
vaginal  or  cervical  smears  on  all  women  admitted  to  the  Clinical  Center 
is  in  accord  with  good  and  modem  medical  practice  but  increases  sub- 
stantially the  work  of  the  Cytodiagaostic  Service,  Pathologic  Anatomy 
Branch,  when  the  group  is  xmable  to  meet  all  the  needs  of  the  program  on 
cancer  cells  in  the  circulating  bloods  While  the  obvious  answer  to  all 
of  these  problems  may  seem  to  rest  in  additional  staff  to  meet  the 
increased  demands,  realities  of  space  and  bvidget  do  not  encourage  any 
hasty  action. 

The  Pathologic  Technology  Section,  Laboratory  of  Pathology,  is 
acting  beyond  capacity.  Mr.  J.  M.  Albrecht  runs  an  extretaely  efficient 
and  effective  operation,  but  the  increase  in  virus  research  has  created 
a  bacKLog  despite  addition  of  two  more  technicians  to  his  staff.  The 
histqpathology  technicians  are  working  overtime  to  reduce  the  accumulation 
of  specimens,  since  space  available  to  the  groxip  permits  no  further 
expansion  of  their  activity. 

Mr.  R.  J.  Koegel's  analytical  chemistry  group  in  the  Laboratory  of 
Biochemistry  absorbed  kO  percent  increase  in  workload  during  195^* 
performing  7,000  tests  on  2,200  sanipieBo  "Ehe  group  is  now  determining 
solid  state  infrared  absorption  spectra  on  20  percent  of  samples  submitted 
to  permit  structtiral  interpretations  and  provide  indices  of  chemical  purity. 

fhe  large  anirai^  quarters  are  in  full  operation  in  Building  28->A. 

Perhaps  the  most  important  cliange  during  the  year  was  reopening  of 
the  shop  in  the  siib-basement  of  Building  g  to  provide  for  fabrication 
and  repair  of  instruments  needed  by  scientists  in  that  building.  Mr. 
Jesse  Rowland,  assigned  to  the  shop  by  the  Instrument  Section^ 
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Laboratory  Aids  Brasada^  BSS,  is  sa  e^rea®2^  iagenious;,  skillful 
and  effective  worker,     !ISi®  leadsrsklp  of  Dro  H.  A.  Solser  providss  en 
vaxmvi&U,y  ljarEionio\Js  relatioashipo 

Miss  lxet3B  facettl  is  iacrsESlagly  effective  ia  solving  dif^fieult 

^raoimel  problesis. 

We  es^  deeply  grateful  to  Mr^  W.  So  Me^ruder  asid  Ms  ©ssistsat 
SCr»  Ho.  H.  Sasith  for  th®  asjsy  ways  is  ^Meh  tbey  have  Sieiped  all  of  us 
Surissg  tlis  year.    Mr.  Jfegruder  is  tla©  perfect  A<3Maistrativ©  Officer. 

2n  elosiag  s^  se-vnssath  stsmai  report,  I  caa  oaaly  ei^ress  ^ 

siacere  appi'eeiatios  to  all  of  s^  eiesi:^  eollee^uss  aad  assoeiates'  at 
ICX  aad  Sl^  for  -yig  iaelp.aad  sugpos^v  th^  have  giveia  a©  ovBr  tfee  years » 


Eespsetfully  s\sfe®ittedj 


Associate  Director  ia  Charge  of  Eeseas-ok 
national  Caacer  ^Jstitute 


Jaa\jary  I959 
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Research  Grants.  Branch  Aaxaml  Report 

latiooal  Caacer  Institute  Galeadar  Year  19:>8 


The  Research  Graats  Braach  of  the  Uational  Caacer  Institute  has  the 
followinfj  duties  and  responsibilities: 

1.  To  adsainister  funds  appropriated  by  the  Congress  for; 

(a)  The  support  of  basic  and  applied  research  in  cancer  aad 
closely  related  fields  carried  on  in  non-Federal  institutions 

(b)  The  graatints  of  fellowships  to  qualified  investigators  or 
students  for  training  and  special  research  in  these  fields. 

(«)  !Dae  award  of  research  trainings  grants  to  provide  staff  ^, 
facilities  and  trainee  stipends  for  training  in  researcn 
related  to  caiicer. 

2,.     Tto  ensure  the  provision  to  the  Surgeon  General,  the  Mational 
Advisory  Caacer  Council,  and  other  reviewing  groups  of  adsgu-ate 
infonoation  upon  which  to  reach  decisions  as  to  the  allocation 
of  funds  for  the  above  purposes. 

3o  To  stimulate  and  promote  cancer  research  and  the  diffusion  of 
infonsation  thereon. 

ITiiese  duties  are  carried  out  with  the  objectives  of  determining  the 
conditions  and  nechanisms  by  vhich  cancer  is  inducedj  elucidatlitig  the  fac^ 
toi^  that  protBOte  cancer  grcwth;  characterising  the  various  types  of  cancer 
morphologlc£illy  and  biochemically;  aad  preventing,  controlling,  and 
eradicating  cancer. 

•"■^  Seaesgch  Aecon^lishmeats 

Ao  Wlsat  is  Cmicer  Research? 

The  selection  of  research  proposals  to  be  suppoiiied  by  funds  of 
the  E&tional  Cancer  Institute  would  be  greatly  siBiplif  ied  were   it  possible 
to  give,  in  operational  teros,  a  concise,  worlaable  and  exclusive  defioiibiou 
of  the  area  af  siedical  and  biological  research  that  is  clearly  pertineia  to 
cancer.  Were  cancer  a  single  disease  of  well-defined  cause,  such  as  nar^ 
infectious  diseases,  it  would  be  possible  with  son©  confidence  to  dist;ija-» 
gulsh  those  studies  that  are  pertinent  from  those  that  are  remote »  lM°or» 
txamtely,  for  the  present,  at  least,  caacer  must  be  regarded  as  a  groiivj  of 
many  diseases  having  many  indeternjinate  causes. 

In  this  situation,  almost  all  major  areas  of  zaedical  or  biological 
research  may  be  of  immediate  in^ioirtaQce  to  the  control  of  caacer  in  mm.. 
Any  study  that  advances  oxar  knowledge  of  the  physiology  of  the  cell  aad 
of  the  factors  that  control  cell  muJ.tiplication  end  differentiation,  aiiy 
new  knowledge  of  the  response  of  cells  to  chemicals,  horiMnes  or  viruses— = 
all  these  are  pertinent. 
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For  ejsanrple,  it  laay  be  tiiat  the  best  way  to  find  out  how  cancers 
baocmie  indspendent  of  the  upiiaaJ.  growth  controls  will  he  through  studies 
on  plants  and  plant  tissues  where  endocrlaolociical  factors  appear  to  be 
less  coiirplicated  and  njore  readJ-ly  subject  to  critical  analysis  ^  Perhaps 
studies  in  celliilar  physiology  or  tissue  culture  will  open  the  way  to  en 
understaiiding  of  ho;f  cells  ai-e  held  together  aad  how  they  laove  and  thiis 
explain  the  invasiveness  end  motasts^is  of  cancer  cells »  Very  likely  the 
action  of  compounds  which  iiihibit  cell  division  can  best  be  studied  on  non° 
raansffialian  cells  which  are  pai'ticiilarly  suited  for  investigations  of  this 
type.  SiEiilarly,  the  mechanisn  of  action  of  nany  conrpounds  that  induce  or 
inhibit  cancer  can  be  approached  readily  through  investigations  on  bacteria, 
eggs  of  marine  aniifisij.s,  cells  in  tissue  cialture  euad  similar  biological 
inaterials  that  have  little  apparent  relation  to  cancer.  Again,  under^ 
standing  of  genetic  principles  and  of  the  way  in  which  chronsosomss ,  carriers 
of  detenainants  of  hereditary  forms  and  behaviour,  oaqpress  their  influence 
nay  be  most  easily  established  using  protozoa,  bacteria,  fungi,  or  insects. 
Therefore,  in  the  present  state  of  knowledge  it  is  less  a  nfflitter  of 
scientific  judgment  tlian  scientific  intuition  to  decide  whether  a  particu" 
lar  study  bears  imaaediately  or  remotely  on  the  problem  of  cancer. 

Por  these  and  similar  reasons  each  investigator  is  free  to  select 
for  himself  the  areas  of  research  which  he  feels  are  nost  promising  and 
in  which  he  is  most  coinpetent.  Each  investigator  is  free  to  fraras  his 
problems  in  the  v&y  he  sees  then  and  to  design  his  experiiBfints  in  the  a^.y 
that  seems  best  to  hin.  Therefore,  the  ideas  behind  the  projects  which 
have  been  supported  came  from  the  investigators  conducting  the  projects > 
!Bie  answer  to  the  question  "what  is  cancer  research?"  has  not  been  a 
decision  of  any  one  small  group  but  rather  has  resulted  fro©  the  integra=» 
tion  of  the  judgments  of  laany  hxmdred  working  scientists  who  believed  they 
had  something  to  contribiite  to  the  cancer  problem. 

In  some  respects  this  may  be  interpreted  as  a  laisses-faire  policyo 
It  is  not,  however,  a  raadom  policy  simply  because  the  progress  of  science 
is  not  randtxa.  It  has  a  strong  sense  of  direction,  intuitive  but  cong)©!" 
liiog.  A  discovery  by  one  investigator  influences  the  points  of  view  and 
approaches  of  many  investigators  across  many  fields  of  study.  Bius,  ths 
thouglits  of  independent  investigators  mold  each  other's  Qcierging  ideas 
and  there  develops  a  consensus  that  is  the  real  architect  of  the  pattern 
of  cancer  research  at  any  time. 

B.  __ 

One  area  of  cancer  research  that  nay  not  be  receiving  the  attention 
it  deserves  is  the  field  of  carcinogenesis,  that  is,  studies  of  the  agents 
and  the  mechanisms  by  which  cancer  is  induced.  Some  of  these  agents  are 
chemical  agents,  such  as  various  coal  tars  and  certain  industrial  cheiisl" 
cals,  which  are  present  in  our  environmsnt.  Other  cancer-inducing  chemicals. 
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such  as   cortain  itormones  and  netabolitesj,  are  products  of  cellvilar  Bseta,ao<= 
lisn.  Other  cancer-inducing  agents  are  physical,  as  are  the  various  kijids 
of  radiations,  for  exaniplea  Finally,  there  is  the  growing  list  of  viruses 
which  have  been  shown  to  play  am  etiological  role  in  several  types  of  chancer 
in  animals.  Increasing  attention  is  being  directed  toward  this  etspect  of 
carcinogenesis  in  view  of  the  possibility  of  developing  a  useful  vaccine 
if  it  is  demonstrated  that  viruses  sxe  a  factor  in  cancer  induction  in  siSta. 
However,  the  fundsasental  mechanism  of  how  noi*Eeil  cells  beconse  cancerous  is 
of  the  utiaost  in5>ortsaxce  and  advances  along  these  lines  might  also  contribute 
naterially  to  a  rational  approach  to  therapy. 

Oae  approach  to  fundataental  probleajs  in  carcinogenesis  is  illus» 
tjrated  by  the  work  Dr.  Eenmn  B.  CShase  of  Brown  Hiiversity  has  reported  on 
i^diation  daiDage  to  cells  in  terms  of  cellular  dependence  upon  the  environ" 
ment.  He  notes  that  L.  Revesa  and  O.CoA.  Scott  have  found  that  heavily 
irradiated  cancer  cells  of  the  free-living  ascites  tiuaors,  vhen  injected 
into  mice  along  with  unirradiated  ascites  cells,  increase  the  rapidity  of 
grotrth  of  the  unirradiated  cells*  Bie  presence  of  a  stimulatory  substance 
from  damaged  cells  of  a  radiation  woimd,  or  from  any  wotuad,  is  perfectly 
possible  and  could  act  in  concert  to  reinforce  other  mechanisms »  On  the 
basis  of  studies  with  methylcholanthrene,  Qr«  Chase  has  suggested  that 
injury  and  stimulation  sure  different  <xily  by  degree.  The  hairless  mouse, 
for  eacSBiple,  after  the  first  hair  growth,  has  incrajpetent  hair  follicles 
and  is  the  only  mouse  which  has  spontaneotis  skin  papillomas  and  tuDsors  with 
any  appreciable  frequency.  A  single  painting  of  methylcholeathi^ne,  whieli 
in  a  noo^nal  mouse  would  induce  only  a  mild  overgiwrth,  will  produce  tuiaors 
and  destructicai  of  tissue  beginning  at  31  days,  in  the  hairless  mouse.  Bae 
tumor  cell  Dr.  Chase  concludes,  unlike  the  normal  cell  is  to  a  greater  or 
lesser  extent  divorced  from  its  normal  tissue  environment  and  reacts  poDrly 
or  not  at  all  to  nonml  controls. 

Continuing  efforts  are  being  nade  to  ellucidate  i*urther  the  relation^ 
ship  between  viruses  and  the  induction  of  cancer  in  animals.  One  way  of 
attacking  this  problem  is  illustrated  by  the  results  of  an  electron^ 
microscope  study  of  thin  sections  of  i)6  manEoary  tumors,  23  of  which  were 
from  virus-carrying  and  33  from  apparently  virus-^free  strains  of  mice, 
which  have  been  reported  by  Dr.  Leon  Dmochowski  and  Clifford  B.  Grey  of 
the  ISiiverslty  of  Texas  M.  D.  iinderson  Hospital  smd  Tumor  Sastltute  and 
the  Baylor  College  of  Medicine.  Characteristic  virus -like  particles  have 
been  observed  in  l6  of  23  tuinors  from  3  different  strains  of  virus -harboring 
mice,  and  in  11  of  33  naniBiary  tumors  also  from  3  different  apparently  virus -- 
free  strains  of  mice.  Most  of  the  progeny  of  tumoirous  mice  from  the  virus- 
carrying  strains  developed  a  high  incidence  o£  breast  cancer,  although 
virus  particles  were  found  in  only  Y8^  of  the  examined  tumors  frcsa  thesa 
mice.  If  a  tunor  tncidjence  in  the  test  mice  (injected  with  cell-free  ex- 
tracts of  apparently  virus »free  tumors)  3  tixsas  as  high  as  the  normal 
ttmor  incidence  is  taicen  as  significant,  there  was  a  70^;  agreement  between 
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the  ^es^ilts  of  bio-assays  and  electroa  microscope  studies  of  tuaaors  frcai 
apparently  vin2s~free  strains  of  mice.  la  64^  of  these  tumors  the  restilts 
of  bioassays  and  electron  microscope  studies  were  nisfjative;  in  6^  of  the 
tianors  they  were  positive;  in  27^  of  cases  the  electron  microscope  find- 
ings were  posit ixre  and  the  results  of  bioassays  were  negative;  and  in  3'^ 
of  the  cases  the  results  of  the  former  vera  negative  and  the  results  of 
the  latter  were  positive.  Bie  studies  therefore,  have  not  established 
the  relationship  between  the  observed  virus  particles  and  the  atanEiary 
tUQors  of  micco  Aa  electron-microscope  study  of  spontaneous  and  induced 
leultemia  of  mice  showed  that  in  various  organs  from  mice  of  two  strains 
that  developed  spontaneous  leulsemia,  virus  particles  as  well  as  charactor^ 
istic  changes  in  the  cells  of  these  orgaais  have  been  observedo  The  cteaices, 
characterized  by  the  same  pattern  of  cellxilar  destructicaa  and  by  the  pres- 
ence of  the  characteristic  virus  particles,  have  been  observed  in  all 
organs  examined.  Meithsr  these  changes  nor  virus  particles  have  been 
found  in  the  same  organs  of  young  6«  to  8»wee]i°old  mice  of  the  same  straiiis 
used  as  controls.  Similar  changes  of  cellular  destnaction  and  viriis  part- 
icles of  similar  appeai^nce  have  been  observed  in  organs  of  mice  of  a  third 
strain  in  which  leukemia  was  induced  by  eell-f  ree  extracts  of  lexikemic 
organs  of  a  strain  of  mice  with  high  incidence  of  spontaneous  leultemiai 

Although  sense  people  apparently  are  satisfied  that  there  is  a 
direct  and  in^>ortant  causal  relationship  between  tobacco  smoke  and  lung 
caaicer,  investigators  continue  to  try  to  analyze  experimentally  the  part 
that  tob^co  tars  may  play  in  cancer  induction.  One  effort  along  this 
line  has  been  reported  by  Drs.  Condict  Moore  and  Ao  James  Miller  at  the 
liiiversity  of  Louisville  School  of  Medicine,  who  have  been  studying  the 
effects  of  cigarette  smoke  tar  in  the  golden  hamster*  A  cigarette-smolilng 
machine  was  designed  to  simulate  htmsn  smoking  habits.  Cotton  and  gauze 
wads,  1  centimeter  in  diameter,  were  each  impregnated  with  kko  milligrams 
of  tar  thus  produced,  and  were  secured  with  a  single  si3Jc  suture  into  tb.c 
extremity  of  the  right  oral  pouch  of  80  hsansters,  averaging  three  months 
of  age.  Further,  96  BALB/c  mice  were  painted  three  times  a  week  on  the 
shaved  back  skin  with  pure  cigaorette  tar,  kO  mil3J.grams  per  application. 
Also,  a  smaller  group  of  hamster  pouches  were  painted  with  cigarette  smcke 
tar  3  times  a  week.  Of  the  80  hamsters  treated  with  tar  wads,  i?:^  survived 
treatment  for  a  year  or  more.  Mo  tumors  developed  in  these  anisals,  and 
none  developed  in  the  hamsters  -vdxose  cheek  pouches  were  painted  with 
cigarette  tar.  Of  the  96  tar-painted  mice,  l>0  svirvived  more  than  a  yearj 
and  two  of  the  latter  developed  skin  cancers.  Kb  spcHitaneous  hanster 
pouch  tumors  were  observed  in  any  of  the  experimental  hamsters.  By  the 
method  used,  whole  cigarette  smoke  tar  alone  does  not  appear  to  cause 
cancer  in  the  hamster  cheek  pouch. 

Co  Tumor  Growth  and  Behavior 

Once  the  carcinogenic  change  has  been  induced  in  a  cell,  by  whatever 
agent  and  mechanism  of  action,  the  fate  of  the  cancer  cell  and  of  the  host 
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in  vhich  the  cancer  resides  depends  upon  the  stiecess  of  the  cancer  cell, 
i)  in  coiapeting  with  nornal  cells  for  necessary  growth -promotins  elements, 
^)  in  escaping  from  the  growth-controlling  factors  of  the  host  which  govern 
normal  cells,  and  3)  la  counteracting  efforts  to  destroy  it. 

Funda3i!sntally,  the  problem  of  tiuaor  growth  is  a  problem  of  tissue 
synthesis.  Knowledge  of  the  development  of  normal  tissues  is  essential 
if  we  are  to  understand  the  factors  involved  in  the  synthesis  of  tumor 
tissue.  Therefore,  tumor  growth  is  concemed  with  nutrition,  mstabollsmj 
hormonal  influences  <xi  tissue  synthesis,  and  nucleoproteins,  which  prc" 
suEably  control  growth  and  metabolismo  Tumor  behavior  includes  the 
relationship  between  the  timaor  and  its  hostj  for  exaiaple,  formation  of 
inetastases,  invasioxtn  of  nonml  tissues^  and  the  immunologic  reactions 
of  the  host  to  the  tumor. 

Por  Effisny  years  Dr.  Ernest  Witebaky  said  his  associates  at  the 
diversity  of  Buffalo  School  of  Medicine  have  been  interested  in  the 
serological  saialysis  of  tissue  constituents.  Among  the  tissues  of  inter- 
est has  been  that  of  cancer  of  the  thyroid  gland.  Rabbits  were  injected 
with  saline  jexfcracts  of  cancerous  human  thyi?oid  tissue  obtained  either  at 
surgery  or  post  mortem.  The  blood  serum  of  the  injected  rabbits  res^ 
ponded  by  creating  antibodies,  thus  becoming  an  anti -serum,  She  antiscra 
obtained  in  this  way  were  coopared  with  antisera  produced  in  rabbits  by 
injecting  normal  human  thyroid  extract.  In  ceitain  physical  properties 
(under  the  influence  of  an  electric  current  or  electrophoresis),  extracts 
of  tlie  nomal  thyroid  glaad  differ  impressively  from  that  of  thyroid 
cancer  extracts.  However,  it  is  sui^risingly  difficult  serologically  to 
pinpoint  constituents  that  are  specific  only  for  ceacer  of  the  thyroido 
Antisera  produced  by  the  immunization  of  suiimals  with  thyroid  extracts  of 
a  foreign  species  contain  in  most  instances  at  least  a  wide  spectrum  of 
antibodies  against  nany  different  constituents  of  the  organ  extract.  Hie 
serum  of  thyroiditis  patients,  containing  thyroid  antibodies  Cauto= 
antibodies)  of  great  specificity,  offers  a  new  tool  to  study  the  relation- 
ship of  antigens  as  they  occur  in  normal  thyroid  glands  on  the  one  hand 
and  in  malignancies  on  the  other. 

Studies  of  the  effect  of  cortisone  and  removal  of  the  adrenal  glands 
on  the  growth  rates  of  the  Eirlich  ascites  tumor  have  been  carried  out  by 
Dr.  Ben  E.  M.  Watson  of  the  Tulane  Qaiversity  School  of  Medicine.  Feaale 
Swiss  mice  weighing  from  l8  to  25  grams  were  used  in  most  of  the  experiments  c 
Strain  C!FW  female  animals  were  in  part  used  as  controls.  Ehrlioh  ascites 
tumor  fluid  obtained  from  toanorous  mice  was  inoculated  in  animals  of  both 
strains.  Injections  of  5»0  and  2.5  milligrams  of  cortisone  every  other 
day  for  a  total  of  four  injections  was  found  to  significantly  inhibit  the 
growth  of  the  Ehrlich  ascites  t\amor  in  strain  CFU  mice.  OSae  iiahibitioa, 
wildiin  the  limits  of  these  experiments,  is  proportional  to  the  assoimt  of 
cortisone  injected,  de  growth  rate  of  the  tuBK>r  in  aniusls  receiving 
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'j^O  aso  doses  of  cortisone  vss  O.W  unit^,  based  irpon  a  special  tormxLa, 
errployed  for  this  purposeo  Ta  enir^ls  i^ceiyinc  2,?  mg,  doses,  the  rate 
was  1.22  cc^apared  with  ii-.9l|-  in  controls.  The  ci'owi^  ra*®  of  the  Kirlich 
txjxaor  is  si©aif icaatly  increased  in  aniaals  from  iftiich  the  adrenal  glands 
had  been  reiaoved,  the  rate  being  7«S7  as  compared  with  4,95  in  sham- 
operated  controls. 

One  of  the  charactex'istic  physiological  features  of  ttuDor  cells  is 
their  gi-eat  ability  to  breai:  down  glucose  whether  the  cells  have  access 
to  oxygen  or  not.  She  end  px^uct  of  the  bi^atoJown,  lactic  aoid,  occurs 
in  any  case,  thus  shotring  that  au  internal  chemical  respiratory  mechanclsia 
is  presento  ISxe  phenorafinon  is  iaiown  as  glycolysis.  Recently,  a  puzzling 
relationship  between  glycolysis  emd  respiration  has  been  uncovered  in 
studies  with  the  ascites  tumor:  respiration  is  inhibited  in  the  preseiice 
of  high  concentrations  of  gliicose.  By  eatploylng  glucose  with  radioactive 
carbon-l4  incorporated  into  the  molecule,  Drs.  Leah  Bloch-S'raBilsenthal  and 
Sidney  Weinhouse  have  studied  the  effects  of  glucose  concentraticai  on 
respiration  and  glycolysis  of  mouse  ascites  tunor  cells  in  tissue  culture » 
Over  a  4-hour  Incubation  period,  oxygen  uptake  and  glucose  oxi<2ation 
were  xinifona  (linear)  despite  a  rapid  glycolysis,  resulting  in  replace^ 
inent  of  tlie  glucose  by  lactic  acid.  Short-term  energy-production  studies 
indicated  that  initial  rates  of  glucose  and  ls«:tic  acid  oxidation  were 
not  highly  concentration-dep^dent  above  0.001  mole,  and  glycolysis  was 
Eaxinal  at  approximately  10"^  molar  glucose.  Uie  inhibiticn  of  respira- 
ticsi  at  high  glucose  concentrations  (Crabtree  Effect)  was  consistently 
observed  and  was  exerted  on  both  glucose  and  oa  internal  cellular  sub- 
strate conipounds.  It  was  suggested  that  the  tmusually  high  glycolysis  of 
ascites  cells,  in  comparison  •vrith  solid  tumor  slices,  may  be  owing  to  tlie 
easy  accessibility  of  glucose  to  these  freely  suspended  single  cells, 
resulting  in  a  highly  efficient  glycolysis,  not  limited  by  the  latra« 
cellular  availability  of  glucose. 

MuffiS3?ous  studies  have  been  reported  on  the  physiological-chemical 
reacticHis  taking  place  in  the  transplantable  rat  "liver"  tximor  first  ob^ 
tained  by  IJovikoff  o  Ttie  evidence  presently  available,  according  to 
Drso  Victor  H.  Auerbach  and  Eterry  A.  Waisman  of  tlie  ISaiversity  of  Wisconsin 
Medical  School,  indicates  that  this  very  rapidly  growing  cancer  is  defi- 
cient in  many  of  the  enzsyne  systems  which  control  the  degradation  of  soae  of 
the  liver  cell's  nasst  impoirtSHit  cmpounds.  Ihxis,  it  has  been  shown  thet  the 
liver  cfiuacer  (hepatoma)  laclcs  the  reaction-inducing  enzyme  viricase,  and 
contains  less  than  -^  percent  of  the  esterase  and  13  percent  of  the 
succinoxidase  of  normal  liver..  OSae  researchers  also  report  that  the 
Rovikoff  hepatcana  did  not  contain  tlie  following  enzyns  systems:  tryptopiriane 
peroxidase-oxidase,  tyrosine  transaminase,  phenyl-aleaiine  hydroxylase, 
threonine  dehydrase,  serine  dehydrase,  cystein  desulfhydrase,  histidase, 
and  g^g^-hydroxyphenylpyruvlG  acid  oxidase.  Tryptopheaie  peroxidp^e- 
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oxidase^  tyrosine  trajasaminase  aoad  threonine  dehydr&se  could  not  be  in° 
duced  In  these  tumors  by  the  administration  of  the  respective  substrates. 
Hovikoff  hepatossa  contained  less  glutamine  synthetase  and  less  arginasa 
than  did  nore^  or  adjacent  liver  and  about  k  times  as  much  aspartic  acid 

tfsmsear'tei^Mse  &a  did  tb@  @dJac@Q.t  liver  o 


Tl^  complex  c^^iS%iads  dsexyribeQuelbeiG  acid  {Wk}  &Qd  psntcx^ 
semicleic  acid  (Wk)  ore  isdispenssible  ia  ths  gmrth^  daveli^oent  sM 
Kutriticei  of  e@llSo  TSasee  acids  are  in  turn  asde  ^  ®f  ©tegmical  blocks  ^ 
termed  purines,  pyriMdines,  pentose  and  phosphoric  acid.  Dr,  Leonard  S. 
Eamiltoa  of  the  Sloan-Kettering  Institute  for  Cancer  Research  has  reported 
on  expsrij^nts  whereija  radic»etive  carbon-^lU  vaa   incorporated  into  purines 
so  that  their  pathway  in  the  body  could  be  suitably  followed.  These  radio» 
active  purines  were  used  in  the  synthesis  of  nucleic  acid  in  the  white 
blocd  cells  Cls^Jkocytes)  of  patients  having  chronic  leukemia.  Since. 
patients  with  chronic  leukesnia  represent  a  store  of  readily  accessible 
cells  which  Imve  an  intensively  active  nucleic  acid  synthesjLs,  studies 
on  the  utilisation  of  carbcHi-lJ<-labeled  purines  for  nucleic  acid  sjrnthesis 
were  undertaken  in  such  subjects.  For  this  purpose,  patients  having  cfcronic 
lyinphatic  or  chronic  granulocytic  leukemia,  with  leukocyte  counts  ©f  at 
least  100,000/aim3,  reasonably  good  hemoglobin  valuesi,  and  in  good  general 
condition,  vere  selected.  In  the  lys^hatic  leukemia  patients  the  pre° 
dosaioant  cell  type  was  the  sinall  lynrphocyte;  and  in  the  granulocytic 
leukemia  patient  the  leukocytes  were  polymorphonuclear  leukocytes . 
Adenine-S^earbon-^lij-  was  given  once  by  vein  to  two  ^tieats  having  chronic 
lys^imtic  and  two  having  chronic  granulocytic  leukemia.  Another  patient 
with  chronic  lyxsrpbatic  le\ikemia  was  given  guaniBe°8-carbon°llt- .  A  patient 
with  a  leukemoid  reaction  consisting  of  amture  polymorphonuclear  leukocytes^ 
50,000  to  70,000/B3Ba-^,  was  given  adenine "S^carbon-l^.  In  these 
e^cperis^nts,  although  the  total  count  of  white  blood  corpuscles  fluctimted 
considerably,  the  intensity  of  radioactivity  of  the  purines  in  th©  nucleic 
acids  remained  constant.  There  is  evidence  that  the  incorporation  of 
precursors  into  DHft  is  directly  proportioiml  to  the  cell-division  activity 
of  the  particular  tissue,  so  that  the  turnover  is  greatest  in  rapidly 
dividing  cells  of  tissues  such  as  intestine,  tumorB  and  regenerating  liv@r, 
and  tlmt  in  ismny  tissues,  when  the  radioactive  compounds  are  incorporatsd, 
they  disappear  from  the  cellular  DHA  far  more  slowly  than  from  HSA.  This 
does  not  apply  to  granulocytes  or  lyn^jhocytes.  In  granvilocytes  the  decline 
in  radioactivity  of  Wk   is  the  Baase  as  that  of  DM,  and  in  lya^hocytes 
the  declines  in  radioactivities  of  the  MA  purines  only  Bligjtitly  ekceed 
those-  of  the  WA  i>urine8. 

The  importance  of  demonstrating  even  what  may  at  first  appear  to  be 
minor  biochsmlcal  differences  between  nonml  and  malignant  cells  and  tissues 
cannot  be  overemphasized.  The  demonstration  and  elucidation  of  such 
differences  are  of  the  utmost  issportance  in  the  developn^nt  of  new  methods' 
of  cancer  detectic»a  and  diagnosis  and  of  new  types  of  treatssent  which  tm.y 
act  selectively  on  cancer  tissues  without  serious  injury  to  normal  tissues. 
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VJhen  hitherto  apparently  noraal  ceU.s  becocas  Ejalisoant,  it  is 
cenex-ally  held  that  ia  scsae  way  the  heredity  factor  mechsiaismB,  which 
are  associated  with  nomsij.  cell  coaastruction  arid  physiology,  have  chaagado 
If  it  csa  he  thoxa^t  that  for  a  specific  cancer  the  cells  of  the  tuEsor  aay 
he  traced  to  a  siiagle  originating  cell  (atemline  hypothesis),  then  it 
should  he  possible  to  aaalyze  or  "fractionate"  caacerous  tissues  into 
"fasEilies"  of  cells  (clones)  ^ich  reflect  the  variability  of  their  genetic 
patterns,  and  which  could  be  correlated  to  the  host-tumor  re^Jt-tioashipo 
Drsi  23ieodore  S.  ^uschka  and  Albert  Levsn  of  the  Eoswell  Park  Ifemorial 
Institute  consider  that  such  a  "fractionation"  of  neoplastic  tissues  into 
tlxeir  clonal  coaspoaents  is  an  experipsntal  prerequisite  for  the  somatic 
genetics  of  tuiK>r  progression  and  for  crucial  tests  of  the  steioline 
hypothesis. 

!]3ae  Krebs^H  and  Etirlich  ascites  tumors  vex-e  chosen  for  this  stud^;' 
because  their  broad  range  in  chromosojae  nuBibar  indicated  that  they  were 
coa^xosed  of  isultiple  stemlines  and  because  their  chrcftoosoma  nusiber  was 
alioost  double  the  normal  con^leioento  IIQiis  permitted  a  sure  distinction 
at  cell  division  between  host  cells  (noraal)  and  tumor  cells»  !Bie  2  stoGK 
tumors  showed  siiBilar  tiransplantabillty  upon  using  single  cells  isolated 
Individually  in  hanging  drops  under  optical  inspection.  Infs«at  Swiss 
mice  £^ve  an  average  of  l4^  tumor  takes  j  the  yield  in  adxzlts  was  only  2^. 
Klneteen  clcnes  (U  Krebs-2  and  8  Birlich  ascites  tumors)  were  recovered 
from  212  mice  within  16  to  2i>  days  after  abdominal  injection  of  1  cello 
The  Increase  in  cell  ntmiber  during  this  period  averaged  270,000,000. 
Prom  the  techniqvtes  used,  it  was  possible  to  diagram  every  chrcHoososK  by 
chrocoosome  set,  and  to  portray  the  characteristic  appea3?ance  of  each 
ehroSaosome.  It  was  possible  to  identify  "now"  types  of  ch3romos<ssaQ.  con- 
figuration which  characterized  certain  stemlines .  Besides  these  clear-- 
cut differences  in  chroaEosomal  appeairances  between  clone,  between  clones 
and  source  tumors,  and  between  the  Krebs»2  and  Ehrlich  txanor  groups,  there 
were  differences  in  chrcmosome  structure  between  the  tusKjr  naterial  as  a 
whole  and  the  mouse  germline  chromosomal  pattern.  Heredity  factor 
mecha^xisms  favoring  tumor  progression  thus  msaifest  themselves  as 
numerical  and  intrachroeoaosomal  changes  in  the  cancer  chromosome  consti^ 
tution.  Biis  creates  competition  between  vairying  stemlines  under  the 
selective  influence  of  the  host  environment.  After  12  to  >1  aranths  of 
frozen  storage,  all  the  cancer  stiuins  were  still  able  to  propagate,  and 
no  changes  were  detected  when  this  material  ^ras  re-established  in  nKJUse 
passage.  The  virulence  of  the  ascitic  exudate  differed  ajaong  the  clones ^ 
and  this  was  maintained  during  serial  transfer.  Clonal  individuality  in 
chromoscaual,  physiologic  and  inmiunologic  traits  supports  the  view  that 
tumor  progression  is  facilitated  by  continuous  selective,  rather  than- 
adaptive,  population  shifts  within  a  randanly  mutating  multiple  stemline 
system. 

HistoetHBtpatibility  genes  (hereditary  factors)  are  defined  as  the 
genes  or  loci  which  determine  susceptibility  and  resist^ice  to  transplants 
o£  nomal  or  tumor  tissue.  In  the  mouse  these  genes  have  been  assigned  the 
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syobols  H-1,  H-2,  etc.,  with  appjrqpriate  nsodificatioas  (for  ex^nple  H^lf-^ 
H-1^,  etc".  7  to  dirfereatiate  socse  established  change  in  the  ajaaifestatTon.  of 
Biese  factors.  ThQ  characteriaaticaa  of  histoconEpatibility  genes  requires 
specialized  methods  in  the  application  of  ^ich  the  usouse  is  beyond  quss-=- 
tion  the  species  of  choice o  Da  research  on  the  behavior  of  these  genes ^ 
I^o  George  D.  Snell  of  the  Eoseoe  Bo  Jackson  Menorial  laboratory  has  used 
the  Ejouse  strain  pairs  C57Er/lO  and  B10<,LP|  C3H  and  C3HoKs  and  MR  and 
AKRoALBo  !ISiese  pairs  have  been  usade,  by  appropriate  crosses,  alnsost 
genetically  identical  except  for  differences  at  certain  specific  Ipcio 
!I3ie  strains  G57Bl/lO  and  KLO.LP  differ  at  "agowt",  (A)  and  "histocom- 
patibUity-3"  Ch-3)s  C3H  and  C3H.K  at  C  and  H-1,  and  AKR  caid  AKRoALS 
probably  at  a  histoconspatibllity  locus"previcusiy  unidentified  end  whicii 
hence  imy  be  assi©aed  the  symbol  H-^.  The  histoconrpatibility  differences 
in  all  cases  are  weak  (ty  ccas^arlsm  vith  nast  differences  at  the  H=2  locus), 
as  shown,  asscaag  other  things,  by  the  fact  that  transplantable  tuinors°fri:KE 
one  Eseniber  of  a  strain  pair  usvally  grow  in  a  hif^  percents^e  of  mice  of 
the  other  xsember  unless  the  host  loice  are  prelnmnmized  with  donor  tissue o 

Dto  Snell "s  work  was  further  concerned  with  finding  out  how  trans=> 
plantable  tumors  can  be  best  used  to  reveal  histocompatibility  differences ^ 
even  when  the  differences  axe  weaJc  as  in  Idiese  particular  strain  pairs  ^ 
!Biis  rssasxs  getting  100^  deaths  in  the  native  strain  end  ncoie  or  almost 
none  in  the  resistant  strain a  As  a  result  of  a  survey  of  the  literature 
and  of  a  series  of  tests,  it  is  concluded  that  optljmim,  or  nearly  optimum, 
resvLLts  can  be  obtained  by;  (l)  use  of  hosts  at  least  10,  perhaps  better, 
12  weelcs  old|  (2)  ijsmmlz&tlaa  with  a  single  intra-abdominal  injection  of 
thyEMS  cells;  (3)  use  of  an  interval  of  11  days  between  imaunization  and 
tumor  iispleataticsij  (k)  administration  of  the  tumor  toider  the  skin  with  a 
controlled  cell  dose,  which  has  to  be  selected  on  the  basis  of  knowledge  of 
the  chaxQCteristics  of  the  p&rtlciilAr  tumor  employed  but  which  shoxald 
usually  be  in  the  irange  of  25,000  to  625,000  cells  per  mouse  (total  cell 
count  including  noa°°living  cells).  It  was  found  that  in  grafts  between 
Slice  of  tiie  SG^se  strain,  the  percentage  of  deaths  rose  rapidly  with  la^- 
creasing  dosej  for  the  different  tiaEors  included  in  this  study,  this  level 
ranged  frcaa  about  200  cells  to  about  125,000  cells  per  mouse .  In  grafts 
between  toalike  stirains,  tumors  Cl498  and  5338  grew  almost  or  quite  as 
readily  as  they  did  in  grafts  in  the  sssse  strain.  Iteunization  with  donor 
strain  thymus  or  embryo  resulted  in  the  production  of  survivors,  but 
whereas  the  percentage  of  sxxrvivors  was  almost  independent  of  dose  for 
tUEor  01^98  above  a  certain  mlnliroim  dose  level,  it  was  directly  related 
to  dose  with  5838.  Hence,  with  this  tumor  it  was  necessary  to  use  a  SBall 
dose,  about  125#000  cells  per  ssoiise,  to  get  a  high  percentage  a?  survivors. 
Tumors  grafted  between  strains  C57BI/3.0  and  BIO. IP  rendejred  resistant, 
\^ere  appropriate,  by  injaamization  with  dcaior-strain  tissue  produced  many  jaore 
deaths  in  imles  than  in  feniales.  !£here  was  no  evidence  of  iisinuniz^tiai  to 
a  subsequent  tuajor  hemograft  ^en  donor-strain  thjoais  cells  were  given 
either  under  the  skin  or  intra-abdcaainally  in  doses  of  125,000  cells  per 
mouse  or  less.  A  dose  of  625,000  cells  produced  slight  parotecticQi  a  dose 
of  3^1255000  cells  induced  considerable  proteetica. 
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!I2ie  lEgJortaoice  of  work  of  this  kind  lies  in  the  fact  thst  it  will 
lead  to  an  undsrsteading  of  the  inaaunological  i^latiooships  between  the 
cancer  and  its  host.  This  may  ultiioately  make  it  possible  to  immmise 
people  against  some  kinds  of  cancer.  It  may  also  open  the  way  to  issmis 
of  stiisulating  the  patients'  o^m  natural  defenses  a^inst  cancer <> 

D.  Betectioa,  Diagnosis,  and  Epidemiology 

l&wst  of  the  work  in  these  areas  of  cancer  research,  particularly  in 
the  applied  aspects,  is  supported  through  the  Field  Investigations  and 
Demonstrations  Branch  of  the  Hatiesaal  Cmicer  lastitute..  However,  funda= 
mental  studies  -which  nay  lead  to  practical  applications  az^  supported 
through  the  Research  Graats  Branch. 

l^ly  detection  snd  accurate  diagnosis  and  locali2;ation  of  tumors 
is  imcportsnt  for  adqu&te  therapy.  If  the  presence  of  a  cancer  can  be  de= 
tected  before  it  has  in-TUdcd  nearby  tissues  or  has  spread  to  other  parts 
of  the  body,  its  eradication  by  conventional  surgery  and  radiation  is  racre 
liliely.  All  of  the  chemical  and  cytological  methods  thus  far  developed 
fall  short  of  the  need  in  accuracy  and  in  ease  and  speed  of  perfonosmce. 
It  seems  apparent  that  more  adequate  saathods  will  have  to  rest  on  basic 
studies  of  the  differences  between  cancer  cells  and  normal  cells  similar 
to  those  described  above. 

Epidemiological  studies  are  important  because  they  provide  iiBpor= 
tant  leads  as  to  the  various  factors  that  nffl.y  be  causing  cancer  in  a 
specific  geogsuphical  area  or  in  a  certain  group  of  people  who,  for  one 
reason  or  another,  are  exposed  to  the  same  environmental  or  hereditary 
factors o 

For  e2C6unple,  there  is  nctw  mounting  evidence  to  support  the  view 
that  prinary  liver  cancer  occurs  with  undue  frequency  in  the  indigenoias 
population  of  the  African  continent.  Dr.  Paul  B.  Steiner  of  the  Xfaiversity 
of  Chicago  and  Dr.  J.  N.  P.  Davies  of  the  Makerere  College  Medical  School 
(tfeanda)  have  reported  on  a  study  of  cases  in  the  files  of  the  Jfekerere 
College  Medical  School  on  \&ich  autopsy  examinations  were  perfoimed.  Kiey 
are  of  the  opinion  that  the  sample  studied  was  representative j  it  was 
based  on  70  cases  of  primary  liver  cancer  (carcincoa)  emd  of  100  cases  of 
advanced  cirrhosis.  In  50  of  the  cirrhotic  livers  a  prirsary  carcincsm 
was  present.  All  the  patients  were  native  Africans  in  the  strictest  sense 
of  the  word,  and  froEi  a  variety  of  tribes.  2he  liver  tumors  were  generally 
veiy  large,  and  sanaetimes  there  was  very  little  laainvolved  liver  tissue 
remaining.  The  average  weight  in  kk  cases  was  30ls-5  grams,  the  spread 
ranging  from  1320  to  7100  grsmso   It  is  probable  that  the  large  size  of 
the  tumors  together  with  their  friability  eacplains  the  ccmmn  nethod  of 
death  by  rupture  of  the  cancer  throu^  the  liver  capsule  (with  an  associ= 
ated  profound  bleeding  in  about  one^ftfth  of  the  cases).  Ho  marked 
differences  separated  these  liver  cancers  from  those  described  in  Aiaierican 
patients,  except  for  a  greater  reversion  to  an  embryoniic  cell  type,.  Biese 
researchers  offer  no  siiggesticsQS  as  to  specific  caijsative  factors  involved.- 
The  significance  of  the  association  between  cancer  and  cirrhosis  remains 
for  future  investigation. 
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Oae  type  cxf  approacli  to  the  problem  of  cancer  detection  is  illus- 
trated by  the  work  of  toSo  Charles  Vo  Robinsoa  and  Berbraia  Selverstone 
Tdio  have  developed  a  needle -like  probe  which  has  been  found  iiseful  in 
detecting  brain  tTuaors  laade  radioactive  by  the  selective  talce^up  of 
cosi5>ounds  containing  iBdioactive  phosphorus  <.  In  some  respects  the  in= 
striSJSeat  resembles  a  Geiger-Muller  countero  The  method  is  based  on  the 
finding  of  Selverstone  and  Saicxaon  in  19^Y  that  radioactive  phosphor^^, 
after  injection  into  a  vein,  ccaicentrated  more  in  brain  txanors  than  in 
noraal  white  brain  nsatter  by  a  factor  of  nearly  20  to  Ic  de  sensitive  part 
of  the  counter  is  approximately  2x2x2  jm.o,   which  is  sioaQJ.  enough  to  permit 
the  localization  of  ladioactive  phosphortis  in  the  tissues  with  an  accuracy 
apprcstching  that  of  a  theoretical  point  detector.  Eie  extent  of  the  tiaaor 
may  be  capped  before,  during  and  after  its  resection  by  inserting  the  tip 
Of  the  probe  into  suspected  regions  of  the  brain.  Ten  cases  of  brain  tumor 
renoval  sxe  reported,  the  patients  ranging  from  2  to  51  years  of  ageo 
la  use,  the  new  probe  has  the  following  advantages  over  instruments  pre<= 
vioijsly  used;  (a)  less  pentration  of  the  brain  or  tmaor  is  requirsdj 
(b)  deB^JTcation  of  the  tumor  is  more  precise  and  (c)  counting  with  the 
shielded  sensitive  tip  can  be  done  on  the  surface  of  an  exposed  lesiono 
Ihis  last  is  particularly  xiseful  in  regiais  where  probing  would  be  vussafe. 

Another  means  of  detecting  cancer  is  by  microscopic  examination 
of  cells  which  have  flalsBd  off  in  the  urine*  Drso  K.  Chandler  Foot, 
George  H.  Papanicolaou,  Nelson  D.  Solmguist  and  Jcim  Fo  Seybolt  of  the 
Hew  York  Hospital  -  Cornell  Ifedical  Center  have  reviewed  2,829  cases  of 
cellular  analysis  of  urinary  sediments.  tQiese  cases  were  grouped  accord<° 
ing  to  the  final  clinical  diagnoses  under  (l)  bladder,  lui^ters  and  kidney 
pelves;  (2)  kidney,  and  (3)  prostate.  Of  the  three  groups,  the  best 
accxiracy  of  cytological  reports  was  achieved  for  tumors  of  the  lining 
tissues  (bladder,  ureters,  renal  pelves).  Ba  212  cases,  61.'//^  were 
correctly  interpreted  as  positive  en  examination  of  the  smears.  A  rela=- 
tively  low  degree  of  accuracy  was  attained  in  the  grotrp  of  renal  cases; 
8.3^3  of  the  cancer-beaxing  patients  fximished  vurinary  specimens  leading 
to  correct  positive  diagnosis.  Bie  hif^  proportions  of  false  negative 
cytological  reports  is  felt  to  be  attributable  in  large  measiire  to  the 
facts  that  cells  from  tumors  of  the  kidney  do  not  f lalce  off  into  the 
urinary  passages  until  late  in  the  developnsnt  of  the  cmicer.  Also 
catheterization  of  the  iipper  porti<«as  of  the  urinary  tract,  ^ich  was 
not  done,  would  presusnably  have  yielded  better  results.  Fifteen  per  cent 
o£  patients  harboring  cancer  of  the  prostate  were  coirectly  reported 
positive,  Hiis  probably  demonstrates  that  a  saniple  of  urine  is  not  the 
specimen  of  choice  in  detecting  cancer  of  the  prostate.  False  positive 
reports  were  rendered  in  1.2^,  1.0^  and  1.0^  of  each  of  the  3  groves  of 
cases  respectively.  Correct  negative  reports  were  issued  on  ^o8^, 
92.5^  smd  89.3^  respectiTrely.  Bie  value  of  repeat  specinsans  cannot  be 
disputed,  but  in  6o^  of  the  overall  cases,  correct  interpre-^tions  were 
rendered  on  the  first  speciman  submitted.  Si  the  group  of  bladder  csaacers 
alone,  this  percentage  of  initial  correct  reports  rose  to  77,5^<. 
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Currently  cancer  is  treated  by  surgery,  radiation,  aad  drugs, 
separately  or  in  combinationo  Continual  progress  has  been  made  in  all 
of  these  loodes  as  research  has  develox>ed  new  Imovledge  and  techniques 
for  destroying  malignant  tissue,  for  preserving  the  life  of  the  patient 
during  treatieent,  and  for  rehabilitating  the  patient  to  as  nearly  a 
normal  life  as  possible,.  Surgery  and  radiation  still  are  the  only 
proven  laeana  of  curing  c^icer  and  these  methods  are  effective  only  when 
the  cancer  is  localized.  However,  the  useful  application  of  these  ap 
proaches  has  been  greatly  enhanced  by  iuiproved  methods  of  anaesthesia, 
replacesient  of  blood  by  transfusion  of  whole  blood  or  essential  blood 
coH^nents,  antibiotics  to  conibat  infection,  restoiution  to  normal  levels 
of  essential  constituents  of  tissue  flxdds,  control  of  nutrition,  and. 
similar  techniques «  'Sus  ia^^rtance  of  these  basic  developments  that 
apply  B^re  or  less  to  all  fields  of  clinical  medicine  should  not  be 
overlookedo  In  addition,  however,  there  have  been  a  number  of  ne^  d£-- 
velopsaants  specifically  in  the  treatment  of  cancer. 

Dto  Ruth  Jo  Guttmann  of  the  College  of  Hiysicians  and  Surgeons  ^ 
Colusnbia  ISaiversity,  has  reported  on  the  results  of  radiation  therapy 
in  ikh  patients  ^ho  had  advanced  carcinoma  of  the  limg.  The  disease 
had  spread  in  all  cases  to  adjacent  orgaiis  and/or  distant  areaso  JDr-o 
Guttmaan  notes  that  these  cases,  because  of  the  grave  initial  oatlook^ 
cannot  be  evaluated  statistically,  but  each  case  must  be  ^iidged  on  its 
oim  merits  o  Ctoe-third  of  the  patients  were  kept  alive  for  more  idiaa 
one  year  after  coE^jletion  of  treatment;  k8  survived  in  a  decreasing 
number  for  a  steadily  increasing  number  of  months;  and  k  lived  for  a 
period  exceeding  four  years.  Most  of  the  patients  have  been  treated 
•with  a  2  mvo  roentgen-ray  which  in  their  opinion  is  superior  to  the 
cobalt"60  unit  for  carcinoma  of  the  lung,  provided  Dr.  Quttii2aaa''s  JCEStfeo- 
dology  is  employeda  itost  impressive  during  the  treatment  were  the 
excellent  tolerance  which  the  patients  exhibited,  the  almost  regularly 
displayed  symptonatic  improvement,  and  last,  but  definitely  not  least, 
the  most  gratifying  objective  success  in  many  patients.  Maag  the 
observations  made  in  the  course  of  this  special  study  three  are  of  con- 
siderable inteirest:  (l)   the  masing  correlation  between  clinical  success 
and  roentgenologic  findings,  (2)  the  apparently  greater  response  of 
malignant  lesions  of  living  tissue  (©pi'blielium)  compared  with  those  of 
glandular  tissue,  and  (3)  the  microscopic  pjroof  that  it  is  possible  to 
sterilize  even  a  large  carcinoma  of  the  IBng  with  external  radiation . 

Continuing  efforts  are  being  made  to  use  radioactive  cosspounds  to 
treat  tumors  which ^lectively  take  up  certain  confounds.  An  early  e^aiple 
oflkLs  method  was  the  use  of  I^3i  to  treat  certain  thyroid  cemcers.  (to 
the  basis  that  sulfur  is  selectively  sibsorbed  by  cartilage,  Br.  Ba^mond  G. 
Gottschffllk  and  his  associates  at  George  Washington  School  of  J>fedicine  have 
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investigatsd  the  possibility  that  radioactive  sulfisr-35  may  he  tised  to 
treat  cancer,  particularly  cartilage  tvurrars  known  as  chondrosarconmso 

Since  no  transplanted  chondrosarcoma  vas  availahle,  the  effect 
of  radioactive  sulfate  containing  8ulfur-35  on  various  soisse  timjors  was 
studied.  5ulfur-35  was  given  at  0.5  and  0.2  mc/gm,  either  in  a  single 
intra-abdoudnal  injection  on  the  Ij-th  day  or  in  lU  injections  during  the 
1st  week  after  transplant »  .Other  nsice  received  on  the  kUb.  day  300 
roentgens  or  150  roentgens  total  body  x-radiation..  X-ray  or  sulfur-35 
in  single  or  divided  injections  had  generally  similar  effects  on  the 
tumors,  ^bile  cssHy  sxilfur-35  destroyed  the  cartilage  at  the  ends  of 
long  bones.  She  weight  of  trasisplaoted  embryonic  cancers  fteratoEas] 
E  6kS^  was  reduced  to  less  thsai  30  per  cent  of  the  controls  after  Oo5 
mc/sEB  sulfur-35  or  300  roentgens  of  s-rays,  but  not  after  sicaller  doses » 
The  connective  tissue  cancer j,  Sercoaa  1&),  was  inhibited  to  a  similar 
degree  by  I50  or  300  roentgens  of  x-rays  and  by  sulfur-35  in  divided 
doses.  Keither  stJlfur-35  hor  x-ray  was  active  against  teratoaa  L  5^2 
AXo  Badioautographs  showed  that  these  tumors  contained  only  a  sesII 
propoa^ion  of  structures  that  retained  sulftir-35->  SSiese  vere  connective 
tissue^  certain  cells  called  nsist  cells  and  snsdl  cartilage  islands  in 
the  teratoimso  She  uptaJse  was  higher  in  the  mast  cell  tumor  P-8l3o 
HjIs  tuasor  was  narkedly  inhibited  by  sulfur-35  •  Sie  effects  of  siiLfuj?"- 
35  on  the  different  tumors  seemed  due  mainly  to  the  irradiation  delivered 
soon  after  injection. 

Drs.  William  J«  Bradner,  Donald  A.  Clarke  and  C.  Oiester  Stock 
of  the  Sloan-Kettering  Institute  for  Cancer  Research  have  treated  female 
Swiss  albino  mice  bearing  Sarcoma  I80  with  a  substsmce  derived  frosa 
yeast,  zyiuosaa,  to  evaluate  its  possible  tumor- inhibiting  properties. 
Zheir  experiments  show  that  small  doses  of  zymssan  Induce  a  significant 
degree  of  tumor  loss«  This  phsnomenon  appears  to  be  entirely  an  isssiun^ 
reaction.  That  is,  the  mice  treated  with  zyioosan  created  chemical  sub- 
stances which  enter  Into  x^siological  reactions  affecting  the  tumors. 
The  effect  is  considerably  delayed  beyond  the  time  the  treatn^at  is  given. 
The  response  to  zyniB^ssn  is  related  to  the  amount  given  the  animal,  as 
Opposed  to  the  over-all  txffltor  suppressive  action  seen  with  many  chemical 
agents;  and  zymosan  is  more  effective  at  low  doses  than  at  high  doses. 
Cells  of  Sarco^t»l80  in  tissue  culture  are  not  affected  by  ^rmosano 
Toxicity  w^  achieved  in  mice  with  Sarcoma-l80  at  50O  milligr©!^  per 
kilograsi  of  body  wMght  per  day  with  60^  mortality,  though  no  tuiMr 
inhibition  was  noted  at  8  days.  In  svirviving  miee^  during  and  after 
the  thlard  week,  many  tumors  in  the  treated  anlEsls  broke  6DVhf   ulcerated 
throu^  -Idle  skin,  and  weire  gradually  reduced  in  size  until  coa^lete  ex- 
trusion was  8W2COii!pllshed.  Mice  that  survived  have  been  held  for  periods 
of  tin©  up  to  6  months.  In  no  case  has  a  turaor  returned. 


75 


-  I^  -  .SenuftI  Report 

Tbs  use  of  nitrogen  lasistard  and  related  conipounds  by  venous 
injection  is  of  established  value  in  the  ti^atment  of  oertala  cancarso 
It  occurred  to  DrSo  Bohert  Fo  Byaa,  Jaases  Ko  Winblad,  Edifard  To  Kxesasntz 
and  Oscar  Creech,  Jr.,  Ttslssie  University,  that  isolation  of  the  tumor 
bearing  area  end  perfusion  from  an  outside  laechanism  would  penait  higli 
concentration  of  chenotherapeutic  effects  vhile  avoiding  sys'fcemic  effects o 
Using  a  modified  bubble  oxygenator  and  a  special  pussp  th^  have  developed 
a  tecbnic  for  perfusion  of  the  hind  limb,  mid-gut  and  liver  of  dogSo 
From  Oo8  to  loO  jailligrauss  of  nitrogen  mustard  per  kilogi-aiH  of  body  ^aight 
can  be  delivered  to  the  isolated  hind  linft>  of  the  dog  by  this  techniOo 
She  early  results  on  several  husian  cases  of  i&alignant  aseleaoiaa  end  varioixs 
other  cancers  treated  by  perfusion  justify  fturther  study <>  In  addition  to 
avoiding  systesnie  toxicity  such  as  bone  ffiarrow  depression,  the  perfusion 
technic  perndts  a  raueh  higher  concentration  of  the  chemotherapeutic  asent 
to  be  delivered  to  the  tumor..  At  the  present  time,  this  technie  ae&m 
indicated  in  the  treatiaent  of  all  tunara  that  are  regionally  confined  but 
not  resectable  o  In  adcLLtion  to  providing  good  palliation,  such  treatment 
nay  convert  non- resectable  lesions  into  resectable  lesions o  In  the  treat- 
ment of  extr^aity  lesions  such  as  tnalign^it  nselanosias,  this  siethod  of 
therapy  appears  to  be  practical. 

Drso  Mo  H.  Teller,  J<.  E.  Palm,  Po  Co  Merker,  J..  Jo  ferris  and.  Go  Wo 
Woolley  of  the  Sloan-Kettering  Institute  for  Cancer  Research  have  initiated 
studies  to  dsvelop  nsethods  for  the  testing  of  conipounds  of  potentistL  anti- 
cancer importeaiee  against  huiEBn  tumors »  Young  female  albino  rats  appraxi^ 
TS^^  k  weeks  old  were  x-radiated  with  a  single  total-body  dose  of  150 
roentgens  1  to  ^  days  prior  to  iuiplantation  of  hunsaa  tuioor  tissues  o  'Shs 
tUEKjrs  used  vere  the  sarcoma  Ho  So  #1  and  the  epidermoid  carcinona  Eo  Ep, 
#3,  ^hlch.  were  tsUsen  from  tissue  cultures  and  injected  under  the  flanlc 
sMn  of  the  irradiated  rats.  IMder  the  conditioning  procedures  used, 
HoS.  #1  grew  progressively  for  at  least  Ik  days,  and  Ho  Epo  #3  about  11 
days,  before  regressive  changes  began  to  appear »  IThe  nuniber  of  takes  •sira.s 
high;  97^  of  the  263  Ho  Bpo  #3  iiaplsaits  and  93^  of  the  I57  HoSo  #1  imolests^ 
Ehe  rapid  rates  of  growth  of  both  tiaisors  were  apparent  by  the  large  sises 
of  the  tumors  obtained  in  the  relatively  short  growth  period.  The  effects 
of  five  potential  anti-tumor  agents  on  these  taransplanted  tumors  were  also 
reported:  6-EKSreaptopurine,  urethan,  fumagillln,  A-msthopteria  and  piirine 
hydrodjloridSo  FumagiUin  gave  positive  responses  with  both  types  of 
trmisplantsj  A-methopterin  was  B»stly  without  effect,  and  the  remainder 
gave  doubtf^  or  negative  resxiltso  The  st-ability  of  these  host^trjEOr 
systems  was  reflected  by  the  lack  of  any  large  degree  of  change  in  data, 
taken  12  months  aparto  The  rcpr®8®atative  data  are  considered  to  affirm 
the  suitability  of  these  transplantable  human  tismors  for  use  in  esEperi- 
mental  chemothex^i^o 
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With  sdESwbat  similar  objectives  in  niind,  Kr,  Jane  Co  Wright 
and  her  colleagues  of  the  Kew  York  Uiaiversity  Post-Graduate  Sfedical 
School  have  investigated  the  relationship  "between  clijiical  and  tissue- 
cultiare  response  to  chemotherapeutic  agents  acting  on  hurasa  cancer.. 
Clinical  tests  -were  conducted  in  37  patients  with  various  types  of 
tumors,  individually  treated  with  one  of  the  following:  (l)  trietbylen© 
laelamin®  {SEMli  (2)  triethylene  thiophosphoramldei  C3l  GB  13kQ}  (k) 
A-2M5thopterin;  C5)  actinonycin  Dj  {6}  puroaycin  and  Ct)  the  aminonucleo- 
side  of  puroaycino  The  (3rug  used  in  each  case  was  also  tested  on  a 
tissue  culture  of  the  sasjs  tujaoro  In  two  cases,  more  ttoa  one  eacpsri^ 
mental  run  was  maSSo  Sinilar  responses  to  the  drug  used  in  both  the 
patient  and  in  tissue  culture  were  achieved  in  S6  out  of  kO  cases,  tk£,t 
is,  there  was  a  positive  correlation  between  tumor  response  in  the  in-» 
'divldQal  and  in  the  tissue-culture.  !!3xere  was  no  correlation  in  ten 
cases  and  doubtful  correlation  in  four  cases «  These  workers  conclude 
that  a  significant  degree  of  congelation  appears  to  exist  between  the 
action  of  a  chemotherapeutic  agent  on  a  tumor  growing  in  a  patient  and 
the  samg  tumor  growing  in  tissue  culture »  Hence,  tissue  culture  testing 
may  serve  as  a  valuable  method  in  the  selection  of  the  most  effective 
treatment  for  a  given  tumor  in©  gjLven  patient  o 

BtrSo  Kenneth  0.  Williams  and  Tom  D.  Komffln  of  the  Uhivsrsity  of 
Mississippi  I^fedical  Center  have  used  aminoguanidine  and  desossypyridoxine 
to  treat  a  mamwary  tumor  {C^Bk},   and  the  results  were  compared  with  this 
compound's  effect  on  a  liver  tumor «  Bie  nBjmsury  cancer  (osi  ad^iocarcinoiEa) 
was  trmasplaated  by  placing  3  cuo  msic   tumor  fragments  under  the  skin  of 
^  C3H  micso  In  Group  I  (10  mice)  injections  were  begun  the  day  after  timior 
transplantation  and  in  Group  II  (iQ  mice)  injections  were  begun  the  same 
dayo  Five  mice  in  Group  I  and  10  in  Qiroup  II  received  0.25  ml6  of  a  aolutioa 
of  Ufp  osaiiKygumiidine  sulfiate  and  Oo076^  desoxypridoxine  hydrochloride  daily  j 
the  others  received  0o25  atLo  of  normal  saline  daily.  All  injections  ij^re 
in  the  abdominal  cavity »  2Sttree  treated  mice  in  Group  I  died  following 
initial  injection.  Afber  13  days  ttmsr  growth,  the  remaining  treated  mice 
had  tumors  averaging  0.6  cc.  and  their  controls  ^ol  ce.  In  ^oup  II,  after 
13  <3ays,  average  tumor  size  was  1.1  cc.  in  treated  mice  and  3.8  gqo  in  the 
controls o  In  reports  of  other  workers,  in  eaperix^nts  on  liver  cancer, 
control  mice  had  tuim^rs  twice  the  size  of  those  in  treated  mic@c  In  the 
present  study,  however,  control  tumors  were  3  times  or  more  th©  size  of 
treated  tumors,  ^us,  it  appears  that  this  chemical  cosi3}ination  has  as  much 
or  more  inhibitory  effect  on  a  tumor  not  of,  liver  origin. 

Certain  coniplex  coinpounds,  sodium  salts  of  polyssrs  of  ethylen®- 
sulphonic  acid,  have  been  shown  to  inhibit  tumor  growth  in  mice,  as  reported 
by  DrSo  William  Regalson  and  Jaa^s  P.  Holland  of  the  Rosrwell  Park  Ifearorial 
Institute.-  Mirlich  ascites  txssor  clone  2  and  Krebs  2  carclnois^  in  the 
free-cell  (ascitic)  form  have  been  maintained  and  studied  in  Swiss  mice. 


77 


-  l6  -  Annuel  Roparfe 

RGB-MCI  1958 


Uniform  ssdine  sxispeasions  of  ascites  tUEwrs  were  tr«3iffipIa!Qted  imdier 
the  skin;  along  the  chest  -wall,  ^e  blood  cancers  leukemia  L-1210 
and  strains  of  leukemia  L-5178>  sensitive  and  resistant  to  the  cancer- 
inhlhiting  drug  ansethopterin,  were  maintained  in  mice  of  the  dba  2 
sti^aln  in  ascites  form  and  tiransplanted  subcutaneously.  !Ihe  cancers 
carcinoma  755  ia  C57  hlack  mice  and  sarcoma  I80  in  Swiss  mice  were 
maintained  and  transp^lanted  as  solid  tumors.  !rumor  transplantation 
into  mice  of  one  sex  were  perforsaedo  Treatment  began  one  day  after 
tumor  inoculation,  except  with  mice  bearing  cardnona  755*  ^rfJfers  there 
was  an  interval  of  seven  days  after  inoculation  o  Solutions  of  polyethylene 
sulphonate  were  Jjsjeeted  in  Oo5  cmo3  saline  xinder  the  skino  Tchsotb  ^ere 
^cclsed  asadi  weighed  one  day  after  termination  &f  drug  treatment  <>  A 
total  of  alsty-ti?o  consecutive  experiments  xising  polyethylene  sulphoEjat© 
were  performed,  of  >&ich  5^  were  used  to  measiare  results »  The  inhibition 
of  Ifirebs  2  eeid  Ehrllch  2  tumors,  although  moderate,  is  highly  sl^lf leant 
on  statistical  analyslSo  She  observed  suppression  of  growth  in  the  other 
five  tUEHjrs  was  substantially  greater o  High  doses  (200  mgm<./kgm  or  3Tx>re} 
caused  greater  Inhibition,  but  the  greater  mortality  from  hen»rrhage  was 
prohibitive o  It  Is  indicated  that  here  is  a  new  class  of  antlc^icer  agents^ 
and  invesltgatlons  are  continulngo 

Bie  foregoing  descriptions  of  specific  Investigations  suggest  only 
a  few  of  the  many  different  kinds  of  research  that  are  being  brought  to 
bear  on  cancero  In  simamry,  we  must  recognize  that,  except  for  localized 
cancers  that  can  be  treated  with  radiations  or  surgery,  all  of  the  chemo- 
thearapeutlc  efforts  are  only  palliative  <.  Hswever,  this  in  itself  has 
been  a  great  contribution  to  the  ccorfort  and  welfare  of  many  patients 
and  their  families »  Perhaps  of  greater  importaace  is  the  fact  that  a 
huge  ftod  of  information  and  a  niaaber  of  pranising  leads  have  been  ob=> 
talned  on  the  basis  of  xJhich  we  now  have  scsae  ideas  in  i?hich  directions 
to  go. 

Ill  Budget  Data  on  Research  Grants 

During  the  calaadar  year  1958*  the  Matlonal  Advisory  Ctocer  Council 
irevlewed  applications  and  recomsaKided  research  grants  as  follot^: 

Number     Amount 
Applications  reviewed     l,88if     $35,326,377 
Grants  recofflassnded       1*593     $27,^92,578  ' 

These  include  884  grsots  for  which  $17,128,599  had  been  previously  recom- 
mended for  moral  comnitmsnt  of  future  svcpport  in  fiscal  year  1959.  Ssese 
previous  ewrfeions  were  reaffinaed  by  the  Council  at  its  Jvme  1958  n^eting. 
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IV  .Plans  aad  Bcobleaaa 

A.  Research  on  Viruses  In  Relation  to  Cancer » 

For  the  current  fiscal  year  the  Congress  approrpriated  one  million 
dollai'B  to  be  lased  to  eacpand  the  research  effort  on  the  relation  of  viruses 
to  cancero  A  meeting  vas  held  in  September  1958  ixader  the  sponsorship  of 
the  Virology  and  Eickettsiology  Study  Section  to  review  -che  various  possible 
approaches  to  this  problem  and  to  bring  out,  if  possible,  the  areas  in  which 
research  is  laost  needgd.  At  tliis  meeting  and  subsequently  the  interest  at' 
the  Congress  was  loade  Itnown  to  a  nuaber  of  investigators  of  proven  produce 
tivity  aad  established  competence  in  the  field  of  viruses  = .  At  the  presont 
tine  a  special  laeeting  of  the  Study  Section  is  planned  to  i*eview  requests 
for  st^jport  of  this  work  so  these  requests  can  be  acted  iipon  in  fr^rch  19:^ 
aad  recorainfinded  projects  can  be  started  during  this  fiscal  year. 

Bo  Cooperatiye  Cancer  Chemotherapy  Groups, 

©le  objectives  and  organization  of  these  groups  has  been  outlined 
in  soEiQ  detail  in  previous  annual  reports.  Activity  in  this  area  is  be-, 
ginning  to  level  off.  For  example,  a  year  sigo  thez'e  were  nine  separate 
cooperative  groups  involving  the  participation  of  109  principal  investi- 
gators at  some  63  institutions  oxpendiag  a  total  of  $1,39^*83^  per  year. 
Since  that  time  one  additional  cooperative  grovrp  (prostate  cancer)  has  been 
added  and  a  few  new  participants  have  been  added  to  existing  groups..  IBierC" 
fore,  there  are  now  10  cooperative  groups  including  12Y  investigators  at 
[k  institutions  expending  a  total  of  about  $1,583,000  annually.  Requests 
for  support  for  two  small  cooperative  groups  (ovary  and  breast)  will  be 
considered  at  the  next  meeting  of  the  Coimcil. 

C.  \Me  of  Research  Grant  Funds  for  Foreign  Travel. 

One  of  the  problems  mentioned  in  this  report  last  year  was  the 
difficulty  of  interpreting  the  Public  Health  Service  policy  regarding  the 
use  of  grant  funds  to  pay  ejcpenses  for  grantees  to  visit  foreign  countries. 
The  policy  inferred  that  each  individual  request  should  be  acted  upon  by  the 
Council.  However,  the  Rational  Advisory  Cancer  Coxxneil  essentially  refused 
to  follow  this  procedure  because  it  felt  it  was  impossible  to  evaluate  such 
requests  on  the  basis  of  scientific  merit  alone  with  the  information  avail- 
ablei  It  is  understood  that  this  question  is  now  well  on  the  way  to  bojjag 
resolved  by  greatly  simplifying  the  policy  and  placing  the  pria^ry  respcei'^ 
sibility  for  deciding  whether  funds  should  be  vised  for  this  purpose  with 
the  grantee's  institution,  which  is  in  a  much  better  position  to  assume 
such  a  responsibility. 
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Do  IteQiaalian  Genetic  Centers. 


As  explained  in  previous  x-eports,  the  denand  for  a  laillion  inbred 
mice  per  year  for  cancer  clxeinothcrapy  screening  uadc  it  apparent  that  uoBiE=" 
thing  shoxiLd  be  done  to  encouracc  research  and  traininc  in  mammRliaa  genetics 
to  meet,  not  only  the  iESiediate  needs,  but  also  the  long  range  needs  in 
laamcalian  genetics.  During  the  past  year  and  a  half  the  Council  has  reecaa- 
Essndcd  grants  expand  ms-nmiallan  genetics  research  and  training  at  the  Uiiver- 
sities  of  E^msas;  Michigan^  California,  and  Jackson  f^morial  laborator^/^o 
Thus  far,  the  ISaiversity  of  California  has  been  unable  to  find  the  nee = 
essary  space  for  ejspansion.  Recently  we  have  received  inquiries  about  the 
possibility  of  supporting  similar  activities  at  Boston  Uaiversity  and  the 
Bio-Hcsearch  Laboratories,  also  in  Soston. 

Bo  Cooperative  Studies  in  Radiation  !Eherapy. 

It  has  become  Increasingly  apparent  that  there  are  a  nvmiber  of  im= 
pcartant  studies  in  radiation  therapy  \diich  simply  cannot  be  carried  out  in 
a  single  laboratory  or  clinical  facility,  because  of  the  lack  of  stjfficient 
clinical  material  or  of  the  various  types  of  radiation  equipment.  As 
cxanples,  one  mij^t  Hsention  x-ray  therapy  under  high  oxygen  tension,  short = 
term  and  long-term  evaluation  of  the  cattparative  effectiveness  of  couven- 
tional  and  supervoltage  x-ray  therapy,  and  the  comparative  effectiveness 
of  siipervoltage,  megavolt^e,  and  particle  x-ray  therapy  against  cancer » 
Eie  Radiation  Study  Section  already  has  sponsored  two  conferences  to  con- 
sider this  problem.  !Ehe  Council  has  recommended  funds  to  sirpport  further 
conferences  to  lay  out  the  areas  of  investigation  most  suitable  to  the 
cooperative  approach  and  to  develop  protocols  for  the  attack  on  specific 
problems  o  It  is  anticipated  that  this  program  will  get  underway  during 
the  coming  year  with  the  actual  establishment  of  one  or  more  cooperative 
radiation  therapy  groups. 


It  appears  that  the  present  shortage  of  highly  tiuined  i^search 
personnel  is  likely  to  continue  in  the  foreseeable  future.  Eiere  are 
several  reasons  for  this.  !Dae  number  of  able  students  with  sua  inclination 
toward  research  is  coa5>arativoly  limited.  Tcie  opportunities  for  finaaoial 
rewards  in  a  research  career  are  small  conjiared  to  those  in  medical  pra-^- 
tice  or  industjry.  The  choice  of  a  research  career  usually  means  a  decided 
increase  in  the  tiioe  and  money  needed  for  training.  I5ie  increasing  coi%3lex<= 
ity  of  modem  laboratory  and  clinical  techniques  malces  It  more  and  more 
difficult  for  an  investigator  to  attain  and  naintfiin  a  high  degree  of 
coTDpetencc  in  the  many  scientific  areas  which  frequently  arc  directly 
applicable  to  his  own  field  of  investigation o 
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Bie  researcli  f eHowship  program  is  desigaed  to  assist  in  resolvins 
tiiese  diff icultiee  by  eacouraging  tiie  uadergraduatc  medical  student  to 
develop  aa  interest  in  research,  aad  by  enabling  predoctoral  and  postdoc- 
toral students  to  obtain  or  broaden  their  research  trainings  In  general, 
the  fellowship  program  is  not  Intended  to  provide  research  positions.  We 
will  not  atti-act  the  kind  of  men  we  need  by  offering  to  nake  perpetual 
fellows  of  -iihena  Similarly,  it  is  not  the  purpose  of  a  research  f ellow~ 
ship  pixjgram  to  produce  research  resiilts.  It  is  true  that  many  research 
fellows  do  carry  on  and  coniplete  iiaportant  research  work.  However,  in  these 
instances  this  should  be  looked  upon  as  a  by-product  or  a  bonus  to  the 
primary  objective  of  acquiring  research  training. 

This  program  parallels  sinilar  programs  in  the  other  categorical 
Institutes  aiid  in  the  non-categorical  Division  of  Genei^l  Medical  Sciences. 
However,  it  differs  in  the  fields  in  •vdiich  fellowships  are  awarded.  During 
the  past  year,  a  new  arrangement  for  reviewing  fellowship  applicaticsis  was 
established  whereby  applications  are  evaluated  by  disciplinary  panels  of 
ihtraciural  experts  organiised  in  the  Division  of  Research  Grants.  ISidsr 
this  new  arrangement  the  continued  utilization  of  the  Cancer  Research 
Specialty  Board  was  optional.  However,  this  Branch  has  elected  to  con-= 
tinue  to  use  the  Specialty  Board  to  review  the  applications  and  the  recom" 
mbndations  of  the  panels,  Bie  Bosird  devotes  its  attention  primarily  to 
questions  of  policy,  emphasis,  and  programming. 

33ie  following  table  summarizes  the  fellowships  awarded  in  calendar 
year  19;02 

Type  of  Fellowship  ISfuniber       Amount 

Predoctoral 
Postdoctoral 
Sipecial 

Part-time  medical  students 
.,  Post^sophomore  medical  students 
Foreign  Fellows 

Total  fellowships 

Supply  Grants 

Total  awards 

Predoctoral  Fellows  already  have  made  their  plans  for  careers  in 
research  and  teaching.  They  are  embarked  <a  a  progwaa  of  training  in 
research  methods  and  conduct  of  research  that  will  lead  to  an  advanced 
degree  or  its  equivalent. 

Postdoctoral  and  S^cisa  Fellows  are  expanding  their  research  train- 
Ing  and  exi>eri^is«j@  vmSMS  the  supervision  of  or  in  association  with  an  es- 
tabliihed  s<fion%ist»  ais  prepgu?es  them  to  take  their  places  as  investigators 
and  tgactuQi'ik  iii  W®  g^sem:^  and  educational  centers  of  the  counti-y.  The 
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curi'ently  recoguized  sliorbage  of  adequately  trained  research  persoanel  to 
stsff  these  centers  enrphasiaes  the  need  for  expanding  and  constantly  re-^ 
plenishing  the  pool  of  research  nfflnpotfer  on  vhich  progress  in  medical  and 
scientific  research  depends,  ^proxiinately  90^  of  the  scientists  previously 
trained  vsnder  this  program  are  now  actively  engaged  in  research  or  teaching, 
or  both,  of  msdical  or  biological  stibjects  related  to  cancer. 

53ie  part-time  medical  student  fellowrships  are  part  of  an  inter- 
Institute  coordinated  program  designed  to  give  individuals  interested  in 
a  research  career  the  opportxmity  of  early  participaticai  In  established 
research  programs  dtrring  the  suraaex'  or  other  periods  of  the  year  when  they 
can  interrupt  their  formal  medical  training..  It  is  hoped  this  experience 
will  stirailate  their  continuing  interest  and  developoent  in  a  research 
career o 

Ihe  post-sophomore  medical  student  fellowships  also  are  part  of  an 
inter»Bastitute  program  to  encourage  in  a  career  in  research  the  medical 
student  of  outstanding  ability  who,  sometiiae  after  completing  the  second 
year  of  medical  school,  is  suff leciently  interested  in  research  to  talie  a 
year  from  fonml  training  to  get  sozae  experience  in  research.  It  is  felt 
that  for  the  laost  part  medical  students  who  have  coc5)leted  medical  school 
without  any  research  experience  do  not  feel  they  can  afford  to  tal:e  time 
to  find  out  if  they  are  adept  at  research,  therefore,  to  be  very  uscfva, 
any  opportunity  for  research  eiq?erience  should  be  offered  as  soon  as  the 
student  has  enou^  background  to  enable  him  to  paarticipate  in  a  i-esesxch 
program. 

The  two  foreign  fellowships  included  in  the  above  table  are  part  of 
the  Foreign  Fellowship  Program  of  the  national  Institutes  of  Health.  The 
purpose  of  this  program  is  to  enable  highly  qualified  students  to  obtain 
research  training  in  the  United  States  for  one  year.  Preliminary  selection 
of  candidates  is  nade  by  a  committee  in  the  country  of  origin  and  the 
fellows  must  return  to  the  coxmtry  of  origin  after  the  training  is  cccrpletedo 

One  Important  recent  change  in  the  fellowship  program  is  that  sti- 
pends and  allo\mnces  for  dependents  have  been  increased  as  of  January  1,  1959. 
fflie  previous  and  present  stipends  and  allowances  are  indicated  below. 

Er-cdoctoral  Fellowships 
Year        Previous  Stipend  &  Allowance    Present  Stipend  &  Allowsnee 

$1,600  $1,800 

1,800  2,000 

2,000  2,200 

350  each  dependent  500  each  dependent 
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Postdoctoral  Fellonrshlps 
Previous  Stipend  &  Allowance    Present  Stipend  &  Alloitrance 

$3*800  $i<-,pOO 

4,200  5,000 

it,600  5^:^00 

31>0  each  dependent  500  each  dependent 

Since  these  stipends  are  income  tax  exenpt,  it  is  felt  that 
they  are  quite  adeqxiate  and  should  make  it  i>ossible  for  outstanding 
students  vith  an  interest  in  research  to  obtain  the  necessary  research 
training  even  thozjgh  they  loay  have  family  responsibilities  o 

VI  Research  Training  Grants. 

Bie  research  training  grant  program  is  the  newest  of  the  major 
responsibilities  of  tliis  Branch.  It  began  in  fiscal  year  I95Y  when  lo2 
million  dollars  were  specifically  appropriated  for  this  purpose- 

During  the  past  ten  yeai*s  there  has  been  an  increasing  realization  on 
the  pai-t  of  Govemroent  and  of  the  scientific  community  in  general  of  the 
greater  need  for  training  more  young  investigators.  It  is  true  that  sizable 
funds  have  been  available  for  predoctoral  and  postdoctoral  research  f ellov/- 
ships  and  that  a  large  element  of  research  training  is  involved  in  the  case 
of  many  Junior  personnel  who  are  worldng  on  research  grants.  HoiJ'ever^  it 
was  felt  that  both  types  of  support  lacked  certain  important  advantages  to 
fiilfill  conpletely  the  need  for  additional  research  training  opportunities. 

With  regard  to  fellowships,  it  is  up  to  the  individual  trainee  to 
apply  for  and  obi:a,in  his  own  support  to  work  in  a  laboratory  of  his  choice. 
Q!tiis  airangeiaent  requires  that  plans  be  made  many  months  in  advance  and 
involves  the  delays  and  discouragement  that  may  occur  imder  these  circui&=> 
stances,  fi^quently  througli  no  fault  of  the  trainee.  Also,  fellowships 
bear  only  a  part  of  the  total  cost  of  the  training.  Most  of  the  cost  of 
supplies,  eqid.pment,  end  training  personnel  must  be  absorbed  by  the  in=" 
stitution  or  laboratory  where  the  fellow  works.  Ttie  trainee  is  subject  to 
a  good  deal  of  insecurity,  because  fellowships  are  awarded  for  only  one 
or  two  years  and  further  support  is  contingent  upon  the  decisions  of  evalU" 
ating  groups  who  cannot  be  completely  familiar  with  the  local  sit  vat  ion. 
Some  of  these  diff iciiltiGa  are  less  applicable  to  jxmior  investigators  esi° 
ployed  on  research  grants.  However,  the  responsible  investigator  can  use 
only  a  limited  part  of  his  funds  in  training  inexperienced  personnel  with" 
out  reducing  the  productivity  of  his  project  and  jeopardizing  his  s.upport 
for  the  future. 

She  purpose  of  researcli  training  graats  is  to  enable  qualified  aca» 
demic  research  centers  to  expand  their  research  training  progranjs  priasrily 
at  the  predoctoral^  postdoctoral,  smd  more  advanced  levels.  It  should  be 
eBg)hasized  tlmt  this  training  program  is  intended  to  siippleiaent  and  a-agD^nt, 
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not  replace,  present  programs  maintaljaQd  by  the  institutioao  It  is 
intended,  also,  that  it  sttpplemsnt  aad  not  replace  sources  of,  support 
for  junior  said  senior  research  personnel  ifedio  may  presently  be  obtaining 
research  experience  throiagh  fellowships  or  as  employees  on  research  grants o 
Eie  enphasis  in  this  program  is  on  the  provision  of  research  training  oppor- 
tunities. Any  specific  research  results  will  occiir  only  as  a  by-product » 

A  training  program  may  represent  primarily  the  fields  of  interest  ' 
and  conpetence  of  one  or  two  senior  investigators  or  it  nay  encoinipass  the 
codbined  efforts  of  one  or  Eioro  departiaents .  The   choice  of  candidates  j 
the  stipend  levels,  and  the  content  and  organization  of  the  training  pro^ 
gram  are  left  entirely  up  to  tlie  institution  and  the  program  director, 
subject  only  to  a  review  of  the  plans  before  a  grant  is  awarded  and  when 
future  grants  are  requested. 

It  is  anticipated  that  this  progran  will  expand  and  in^irove  the 
opportunities  for  research  tiujning.  If  it  is  mutually  decided  that  a 
research  trajjaee  should  work  with  a  particular  investigator  or  in  a 
particular  labor«.tory  that  has  a  training  grant,  arrangeoents  us\ially  eaa 
be  made  quite  prongotly.  The  selection  of  the  trainee  and  of  his  partieijlar 
researcli  training  program  is  a  responsibility  of  the  program  director  «'ho 
ordinarily  -will  have  an  intimate  laiowledge  of  the  ability  and  interests  of 
the  individual  as  well  as  of  the  facilities  and  tj^e  of  training  that  can  be 
provided  in  that  particular  laboratory.  IBie  stipend  can  be  adjusted  as  may 
be  i-equired  by  the  needs  of  the  individual  and  the  envirooisent  in  which 
he  is  worhing.  DJsually  the  trainee  can  be  given  assurance  of  future  support 
for  a  reasonable  time.  If  requested, '  funds  may  be  provided  for  supplies, 
equipment,  and  travel.  Although  there  appears  to  be  general  agreement  that 
it  is  particularly  inrportant  f or  young  research  personnel  to  attend 
scientific  meetings,  most  fellowships  provide  little  or  no  funds  for  this 
purpose.  It  is  intended  that  these  grants  bear  the  major  cost  of  the  ex=» 
panded  research  training  opportunities.  Because  ftinds  have  been  Ujaited, , 
however,  support  for  staff  salaries  has  been  recaamended  only  jxk  those  in^ 
stances  in  which  it  was  clearly  essential  to  the  expemsion  of  research 
training  opportunities. 

During  the  first  year  of  this  program,  the  Council  established  some 
basic  concepts  as  guides  to  plans  for  the  future.  Ih  regard  to  the  eligi- 
bility of  institutions  to  receive  research  training  grants,  it  is  felt  that 
no  rigid  specification  of  eligibility  should  be  adopted  hurt  that  prefei'ence 
shoiJ.d  be  given  to  institutions  that  will  provide  research  training  for 
postdoctoral  researchers  and  for  predfictoral  graduate  students,  Easdical 
graduates,  and  medical  students  who  talce  time  off  from  their  academic  courses. 
Other  areas  of  lesser  preference  mi{^t  include  institutions  that  give  train- 
ing in  research  procedui'es  to  secondary-school  science  teachers,  undergraduate 
college  students,  medical  and  research  technicians,  and  precollege  students. 
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Iq  regaxd  to  types  of  rescareh  training  progran^,  it  has  been  agreed 
that  no  specific  types  shotild  be  excludedo  Of  course^  programs  designed 
priEiarily  for  training  other  than  research,  and  those  that  are  primarily 
research  projects  in  -which  the  training  aspects  are  incidental,  should  seek 
otlier  types  of  support.  Also,  no  rigid  restrictions  have  been  established 
as  to  the  breadth  of  a  progran  tdiether  departmental  or  interdepartmental, 
disciplinary  or  interdisciplinaryo 

With  regard  to  the  size  of  research  training  grants,  it  is  con« 
sidered  generally  desirable  to  encourage  research  training  in  as  irany  centers 
as  can  offer  sovmd  training  progranso  Bierefore,  the  size  of  graats  has  been 
kept  to  as  low  a  figure  as  possible  cwisistent  with  sound  training  oiperations. 
Supplesnental  funds  may  be  requested  for  those  programs  that  develop  well  smd 
have  an  opportunity  to  train  larger  number  of  qualified  candidates  then  pro» 
vided  for  by  the  original  grant.  Also,  some  preference  has  been  given  to 
proposals  with  minliaum  requirements  for  staff  salaries,  eqiiipssent,  and 
renovation,  provided  these  are  for  programs  where  hi^-quality  training 
will  be  given  and  in  areas  vhere  new  research  manpower  is  especially  neededo 
However,  this  does  not  exclude  support  of  excellent  training  centers  vrhere 
additional  staff,  equipment,  and  facilities  are  necessary  for  an  expanded 
research  training  programo 

It  has  not  bean  considered  feasible  thus  far  to  reconmiend  the  award 
of  research  training  grants  to  s\rpport  the  general  training  activities  of 
gradjmte  departments  in  the  tesic  and  preclinical  sciences  no  imtter  hmr 
meritorious  these  u^y  be.  Every  graduate  student  in  departments,  such  as 
anatomy,  biochemistry,  physiology,  and  phamacolo^  nay  be  ecKisidered  in 
training  for  a  career  in  research  that  may  be  potentially  related  to 
cancer  research*  To  this  extent,  any  expansion  of  the  research  training 
activities  of  such  departments  might  be  considered  as  eligible  for  support 
from  cancer  research  training  grants.  'Sa.xxs  far,  however,  support  has  been 
recommended  primarily  for  those  programs  that  ai^,  relatively,  directly 
pertinent  to  cancer  research,  and,  it  is  felt  that  for  the  present  at 
least,  the  support  of  the  regular  research  training  activities  of  graduate 
students  must  continue  to  be  a  responsibility  of  the  academic  institutions 
or  should  be  financed  by  noncategorical  research  training  funds  o 

During  the  first  year  of  this  program,  the  requests  greatly  ex«= 
ceeded  the  funds  available  and  grants  were  recommended  which  obli^^ted 
the  funds  for  three  years  in  advance..  GSie  appropriaticm  for  the  secesad  year 
(PoY.  19ii8)  remained  at  $l,200,000o  aMs  year,  F.Y.  19^9^.  the  funds  were 
increased  to  $2,550,OOOo  As  a  result,  further  consideration  has  been 
given  to  the  mechanism  for  reviewing  research  training  grants,  prior  to 
consideration  by  the  Council.  Originally,  this  ftmction  was  perfoi-msta.  by 
a  relatively  small  Training  Grant  Subccstmittee  of  the  Council .  This  year 
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a  scmsewiiat  larger  ad  hoc  Researoh  Training  CamltteQ  has  been  used  which 
includes  caie  or  laore  Coimcil  mamberso     Recently  a  Training  Review  Board 
(eJLong  -Hlth  Review  Boards  for  CSheaotherspy,  Researcdij  and  Ccaatrol)  of  the 
Council  has  been  appointedo     It  is  not  intended  that  this  Board  f motion 
in  revie^rfng  applications  but  perhaps  it  vill  be  able  to  offer  some 
guidance  and  suggestions  for  the  devel^ment  of  an  inrproved  mechanism 
to  perform  this  function o 

!Eie  research  training  grant  applicatiooB  revievred  and  grsuats  reeom» 
Bonded  in  calendar  year  19::i8  are  suasssirlzed  bela;. 

Kumber  Amouat 

Applications  Reviewed  ""IB  $  37T55;il2 

Grants  RecOTnuendcd  67  3*139j043 

The  above  figures  include  29  grants  for  $1,183, i;6l  ^ich  had  been 
previously  recocsmended  for  laoral  commitioent  of  future  support  from  f uno^s 
for  fiscal  year  19?9«     Bie  above  figures  also  include  22  grants  in  the 
amount  of  $1,3^^253  reconaaended  to  be  paid  frora  fiscal  year  i960  funds  <. 
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Included  among  the  responsibilities  of  the  office  arej  provid- 
ing the  general  program  leadership,  stimulationj  coorditiation  and 
administrative  supervision  to  the  varied  activities  of  the  National 
Cancer  liistitute  and  to  maintain  relationships  with  voluntary  organ- 
izations and  heads  of  scientific  institutions  concerned  with  the 
cancer  problem.  The  Director,  serves  on  various  advisory  committees 
to  other  institutions  and  maintains  constant  communications  to  unify 
direction  of  the  research  goals.  By  doing  so,  the  efforts  of  all 
become  more  productive  and  the  interchange  of  knowledge  is  beneficial 
to  all  concerned. 

With  the  assistance  of  advisory  bodies  such  as  the  National 
Advisory  Cancer  Council  and  the  Board  of  Scientific  Counselors  impor- 
tant policy  decisions  are  made  regarding  research  direction,  control 
activities  and  Public  HesuLth  problems  in  the  field  of  cancer.  These 
Boards  are  composed  of  outstanding  leaders  in  fundamental  and  medical 
sciences  relating  to  cancer. 

During  1958  significant  advances  were  made  in  many  areas  of 
cancer  research.  These  are  described  in  other  parts  of  the  report. 

The  7th  International  Cancer  Congress  was  held  in  London, 
England,  July  6-12^  1958.  The  principal  topics  discussed  were 
carcinogenesis,  cancer  control,  chemotherapy,  hormones  and  cancer, 
imiTiunology  and  imniunogenetics,  and  virus-induced  tumors.  The  NCI  had 
wide  representation  at  this  meeting,  many  presenting  scientific  papers 
and  actively  participating  in  the  session. 

The  Washington  Unit  of  the  Jervical  Cytology  Program  was  trans- 
ferred to  the  Bureau  of  State  Services  on  December  15 >  1958.  This  is 
a  further  step  to  strengthen  that  Bureau's  program  of  applying  cancer 
research  findings  to  the  control  of  the  disease  as  soon  as  sufficient 
knowledge  has  been  acquired. 

There  were  111  professional  people  who  visited  the  Director 
and/or  his  Scientific  Staff  during  1953.  Forty- three  were  from  various 
sections  of  the  United  States  while  the  remainder  were  from  twenty-four 
foreign  countries.  This  number  excludes  groups  who  either  attended, 
meetings  and  symposiums  or  were  given  a  general  tour  of  the  Institute, 

An  increase  in  the  NCI  appropriation  of  approximately  20  million 
dollars  was  directed  to  expansion  of  research  grants  and  training 
support  and  to  chemotherapy  programs.  Funds  were  also  added  for  virus 


research  and  for  research  into  early  diagnosis,,  The  impact  of  this 
marked  expansion  was  sharply  felt  by  the  Director's  Office.  Author- 
ized increases  in  staffing  caused  a  critical  space  problem  in  Build- 
ings T^lB  and  T"19  and  it  T=ras  necessary  for  segments  of  the  NCI  to 
crowd  up  and  to  move  into  corridors.  Although  somex^hat  handicapped 
because  of  space  limitations,  the  programs  nevertheless  moved  forward 
at  a  rapid  pace.  The  proposed  move  of  CCKSC  and  part  of  the  Biometry 
Branch  into  the  Robin  Building  in  Silver  Spring  sometime  in  March 
should  greatly  relieve  the  space  problem.. 

Several  inportant  developments  in  the  Administrative  area  of 
the  Institute  during  the  year  are  as  follows: 

Two  major  staff  changes  occurred  during  the  latter  part  of  the 
year.  Dr.  Stuart  Sessoms,  Assistant  Director,  NCI,  was  appointed 
Chief  of  the  Cancer  Chemotherapy  National  Service  Center  Branch, 
replacing  Dr.,  Kenneth  Endicott  who  assumed  the  position  of  Associate 
Director,  NIH.  Dr.  Carl  G.  Baker,  Assistant  to  the  Associate  Director 
in  Charge  of  Intramural  Research,  was  selected  as  Assistant  Director, 
NCI. 

The  temporary  relocation  of  the  Resesirch  Contract  negotiating 
and  Financial  Staff,  Division  of  Business  Operations,  within  the  Cancer 
Chemotherapy  National  Service  Center  operation,  was  a  significant 
asset  to  the  overall  program.  This  relocation  integrated  needs  of 
the  program  and  those  of  the  services  branches  and  permitted  more 
efficient  serving  of  a  large  number  of  research  contracts. 

Installation  of  a  revised  procedure  for  the  accountability  and 
control  of  research  grants  was  completed.  This  provided  program 
management  with  immediate  information  on  1)  Council  recommendations 
of  requested  grant,  2)  future  year  commitments  by  year,  3)  number  and 
dollar  amount  of  grants  obligated  by  type  of  grant,  U)  current  year 
funds  unobligated  and  5)  savings  accrued  by  type  of  granto 

A  study  was  undertaken  to  develop  a  more  conprehensive  and 
regularly  scheduled  internal  financial  report  of  the  NCI  appropriations 
for  use  by  the  staff.  The  first  of  these  reports  was  completed  in 
September  and  further  improvements  on  the  report  are  being  made  as  ex- 
perience dictates. 

To  indicate  the  accomplishments  of  the  Institute's  Research 
Fellowship  program,  a  directory  type  report  covering  the  period  1933- 
1958  was  compiled  and  prepared  for  printing.  It  includes  approximately 
1200  persons  who  were  awarded  fellowships  in  the  20- year  period  and 
shows  for  each  one  the  degree  he  held  at  the  time  the  fellowship  was 


awarded,  the  type  and  length  of  the  fellowship,  the  institution  at 
which  the  research  fellowship  work  was  done,  whether  he  received  a 
higher  degree,  and  the  position  he  is  now  holding. 

A  critical  analysis  was  made  of  the  mailing  list  for  the  Journal 
of  the  NCI  and  a  number  of  activities  carried  out  to  expand  and  improve 
its  distribution.  In  general,  the  new  policy  has  been  to  make  the 
Journal  available  to  a  larger  audience  by  sending  it  chiefly  to  scien- 
tific libraries  rather  than  to  individuals.  Although  the  Journal  is 
a  highly  specialized  publication,  it  contains  many  reports  that  are  of 
interest  to  researchers  in  other  fields  and  it  is  inportant  that  the 
results  of  research  that  might  be  of  use  to.  them  be  brought  to  their 
attention.  One  of  the  most  far-reaching  activities  along  this  line 
was  the  initiation  of  a  monthly  summary  of  the  Journal  which  is  mimeo- 
graphed and  sent  out  each  month  as  soon  as  the  Journal  is  issued.  The 
summary  mailing  list  at  present  is  over  1000,  including  hospital 
libraries,  professional  joarnals  and  science  writers,  as  well  as  a  few 
individual  scientists. 

As  part  of  the  NIH  program  of  experimentation  in  various  aspects 
of  decentralization  of  central  service  activities,  i\iCI,  is  the  first 
Institute  to  be  assigned  a  full-time  Management  Analyst  from  the 
Management  Analysis  Branch,  Mr.  Maurice  Arnold  reported  for  duty  on 
December  1,  1953  and  will  advise  on  management  matters  including 
organization,  methods  procedures,  business  equipment  and  processes, 
data  storage  and  retrieval. 
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The  Office  of  Information  aad  Publications  (OIP)  was  establislaed 
in  the  Office  of  the  Sirector,  KI,  in  April  with  the  approval  of  the 
Ettrector,  KM.  A  reorganisation  of  the  Institute's  infojTination 
activities  abolished  the  foraser  Cancer  Keports  Section  and  established 
am  Information  and  Education  Section,  a  Eesearch  and  Program  Pteports 
Section,  and  a  P»eference  and  Distribution  Section.  Tfeese  Sections  are 
sijpervised  by  the  Infonaation  Officer  as  Chief  of  the  Office  of 
Information  and  Publications . 

An  additional,  position  of  Publications  Writer  (Medical  Sciences) 
GS-9  was  established  in  the  Research  and  Program  Reports  Section  to 
uffiet  the  increasing  deBiand  for  science  vriting  to  produce  materials  for 
administrative  reports  aad  press  summarieE  derived  from  research  papers. 
An  individual  selected  for  this  position  was  in  the  process  of  being 
appointed  at  the  year's  end.  During  the  year  the  Head  of  the  Information 
and  Education  Section  resigned  his  tejiiporary  appointuseat  and  the  position 
was  still  vacant  at  the  close  of  the  year.  Temporary  supervision  of 
this  Section  was  assujied  by  the  Assistant  Information  Officer. 

Continued  interest  in  the  question  of  smoking  and  lung  cancer, 
and  renewal  of  the  "fair  test  for  Krebioaen"  movement  were  responsible 
for  a  large  share  of  the  Institute's  public  relations  activity  daring 
the  year.  The  Director  and  the  Information  Officer  participated  early 
in  the  year  in  a  conference  called  by  the  Chief,  Bureau  of  State  Services, 
to  discuss  inrplen^ntation  of  the  Surgeon  General's  position  statess^nt 
of  July  1957  which  recognized  smolElng  as  a  causal  factor  in  lung  cancer 
and  declared  that  the  facts  should  be  made  known  to  the  public.  The 
concensus  of  the  group  was  that  any  program  of  public  education  should 
be  undertaken  first  with  the  medical  profession,  then  with  the  lay  public . 

The  first  definitive  report  on  smoking  and  health  data  collected 
from  policy  holders  of  U.  S.  CSovemnsent  life  insurance  in  collaboration 
with  the  Veterans  Administration  was  read  to  the  Seventh  International 
Cancer  Congress  in  July  by  Ebp.  Harold  F.  Dom,  Chief  of  Biometrics,  KIH. 
Gi^at  care  was  taken  to  avoid  premature  publication  of  the  information, 
and  the  timing  of  a  press  release  was  coordinated  between  the  Information 
Officer,  who  was  in  London  attending  the  Cancer  Congress,  aad  the 
Assistant  Infonsation  Offlc©r  in  Bethesda.  A  release  was  also  prepared 
on  a  paper  on  liing  cancer  studies  in  women  which  was  given  at  the  London 
meeting  by  William  Eaenssel,  Assistant  Chief,  Biometry  Branch,  but  this 
release  failed  to  receive  clearance  in  the  Department. 

The  Inforsaation  Officer  reviewed  two  drafts  of  a  proposed  brochure 
on  siEOking  and  cancer  prepared  by  the  Cancer  Control  Program,  BSS,  and 
discussed  these  and  other  public  education  subjects  during  the  year  with 
the  Chief  of  the  Program.  Background  information  on  the  whole  subject 
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of  BHsoMng  and  lung:  cancer  was  prepared  at  the  request  of  the 
Division  of  Interaational  Health  for  the  guidance  of  the  U.  S. 
Delegation  to  the  Eleventh  World  Health  Assembly  in  Minneapolis 
in  May  and  June. 

A  renewed  caispaign  for  a  "fair  test  of  Krebiosen"  was  launched 
in  Au^at  with  publication  of  lerhert  Bailey's  second  "book  on  the 
subject,  "A  Mbtter  of  Life  and  Death,"  by  Putnara.  By  the  year's  end 
the  Institute  was  deeply  involved  by  the  Krebiosen  interests  ia  an 
Intensive  and  aggressive  effort  to  force  the  agency  to  evaluate  the 
treatn^nt  on  Dr.  A.  G.   Ivy's  tersES.  ^gaaine  and  newspaper  publicity 
inspired  by  ICrebiojiea '  s  promoters  generated  a  large-scale  letter 
writing  caiapaiga,  and  Senator  Douglas  of  Illinois  demanded  in  a  speech 
on  the  floor  of  the  Senate  that  the  Foblic  Health  Service  investigate 
Kxeblosen  by  Hr.   Ivy's  version  of  a  "double-blind"  test. 

Ruing  the  year  the  Institute  received  a  total  of  315  inquiries 
on  Krebiozen,  including  2^5  letters  and  70  tels^phone  calls.  Two  hundred 
eighty-three  of  these,  including  IO8  letters  and  35  telephone  calls 
from  meaibers  of  Congress,  were  received  between  August  and  January,  end 
at  tl»  year's  end  the  flow  continued  unabated.  A  background  stateisent 
end  a  bibliography  were  prepared  on  the  subject  to  help  in  answeriiig 
inquiries . 

Secretary  Flemmli^,  addressing  the  fall  n»eting  of  the  national 
Advisory  Cancer  Council,  coimteaded  the  latioaal  Cancer  Institute  for 
its  "excellent  haadliag"  of  the  Krebiosen  problem  "ftx>m  the  overall 
public  relations  point  of  view."  The  Council  reaffirmed  the  existing 
policy  on  unproved  cancer  treatments  and  consssended  the  Bisector  for 
his  handling  of  the  IQrebiozen  situation. 

The  Science  Teacher  Achievement  Eecognition  (STiffi)  project  for 
1958,  the  second  conducted  under  a  grant  to  the  Rational  Science  Teachers 
Association,  was  officially  concluded  and  the  third  project,  STM  I960, 
was  inaugurated  under  a  new  grant.  The  Director  and  the  Information 
Officer  were  designated  as  members  of  the  national  Advisory  Cojamlttee 
as  in  the  ease  of  the  first  two  projects.  In  this  connection  the 
Institute  is  planning  to  conduct  a  one-day  Cancer  Institute  for  high 
school  science  teachers  of  the  Washington  area  ia  October  1959.  The 
first  Institute  of  this  Mnd  was  held  in  1955. 

In  the  spring  the  Institute  conducted  a  press  conference  for 
science  writers  who  were  on  a  national  tour  of  research  institutions 
sponsored  by  the  An»rican  Cancer  Society.  Arrangements  were  carried 
out  by  the  infoaamtion  staff  and  the  program  was  organized  with  the 
cooperation  of  the  Associate  Director  in  Charge  of  Besearch  and 
members  of  the  scientific  staff.  The  conference  inspired  a  number 
of  good  stories  on  the  Institute's  research  activities  including  an 
article  by  Steven  M.  Spencer,  "The  I?ew  Weapons  Against  Cancer,"  in 


01 


-  3  - 


the  Saturday  Evening  Post. 

A  major  activity  toward  the  end  of  the  year  was  the  preparation, 
over  a  period  of  eeveral  weeks,  of  materials  for  the  Secretary's  press 
conference  of  December  15  on  the  chemotherapy  program.  Materials 
prepared  through  several  drafts  and  discussed  at  two  worlriLng  conferences 
with  Br.  Flemmlng  and  his  staff  included  a  haclsiground  statei^nt  and  a 
Btatemsnt  of  comisnt  on  the  program  by  the  Secretary.  At  the  preiss 
conference  the  Director  answered  questions  of  a  technical  nature  about 
the  program.  Subsequently  a  n\miber  of  press  calls  about  the  activity 
were  received,  and  two  statements  for  radio  broadcast  and  a  ispecial 
article  for  Hoi  ted  Press  International  were  prepared  for  the  Director. 

The  ]Daform8.tion  Offleer  served  on  a  panel  of  resource  persons 
for  a  national  three-day  public  education  workshop  conducted  in 
Washington  by  the  Ameilcan  Cancer  Society  for  its  division  public 
education  directors.  He  also  arranged  a  program  for  a  visit  of  about 
50  members  of  the  conference  to  the  Institute  during  their  meeting, 
^e  Director  addressed  the  group  on  the  activities  of  the  Institute 
In  general,  and  the  Associate  Director  In  Charge  of  Research  and 
members  of  the  scientific  staff  described  aspects  of  the  research 
program. 

The  Information  Officer  also  attended  the  First  World  Public 
Relations  Congress  in  Brussels,  Belgium,  to  which  he  contributed  a 
paper  on  "In-Service  Training  for  Information  Specialists  in  Medical 
Science  and  Health,"  describing  the  in-service  training  program  at 
KM.     He  resigned  from  the  NIH  Information  Training  Committee,  of 
which  he  was  the  first  chairman,  to  permit  the  inauguratioa  of  a 
system  of  rotation  of  membership  on  the  group  among  information 
officers.  In  consequence  he  also  retired  from  membership  on  the 
VM  Training  Coimlttee  on  which  he  had  represented  the  Information 
Training  Committee. 

The  Information  Officer  and  other  HCI  officials  participated, 
with  SJIH  and  PHS  officials,  in  discussions  with  a  staff  representative 
of  the  Subcoamlttee  on  Govei-nment  Information  (the  Moss  Oommittee) 
of  the  House  Cansoittee  on  Government  Operations,  on  the  question  of 
clearance  of  a  paper  by  Dr.  W.  C  Hueper  on  "Consumer  Ooods  and 
Cancer  lasards."  The  laformatlon  Officer  drafted  a  reply  for  the 
Surgeon  General  to  a  letter  ftrom  the  Moss  Committee,  explaining  that 
the  paper  had  failed  to  receive  clearance  because  of  questions  raises. 
flrom  the  scientific  standpoint  which  were  unrelated  to  administrative 
policy. 

fflae  Director  designated  the  Information  Officer  as  a  mesaber  of 
the  KI  committee  to  plan  the  Fourth  national  Conference  scheduled  to 
be  held  in  MLnmeapolis  in  Septeniber  i960. 
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In  response  to  a  suggestion  by  the  Bureau  of  tiie  Budget  that 
paid  subscriptions  to  the  Journal  of  the  national  Cancer  Institute 
be  promoted  to  Justify  authorisation  of  increased  fi°ee  distribution, 
on*  organized  a  limited  advertising  canpaign.  This  included  production 
of  a  direct-mall  folder  in  color,  and  the  publication  of  a  full-page 
advertisement  in  several  issues  of  six  professional  Journals. 

During  the  year  OEP  handled  I5B  inqtiiries  from  newspapers, 
news  services,  free  laace  writers,  radio  and  television  stations. 

A  total  of  10^  non-research  items  were  processed  through 
clearance,  including  80  speeches,  arti@les,  press  releases  and  other 
materials  produced  by  the  infoziuation  staff;  The  remainder  were  papers 
submitted  for  clearance  by  other  Institute  staff  inembers. 

At  mid-sunaz^r  the  Cancer  Chemotherapy  Hational  Service  Center 
instituted  a  series  of  technical  reports  to  be  issued  at  the  rate  of 
about  six  a  year  for  distribution  to  grantees,  contractors,  and  others 
participating  in  or  concerned  with  the  chemotherapy  program.  Dr. 
Jonathan  L.  Hartwell  was  assigned  to  supervise  this  activity  and  the 
Information  Medalist,  GS-12,  who  had  been  detailed  from  OIP  to 
©SSJSS  on  a  long-term  assignment,  transferred  to  Br.  Hartwell 's  staff 
as  a  publications  officer.  Besponsibility  for  coverage  of  regular 
infoxTnation  activities  of  CCHSC  was  assigned  to  the  Research  and 
Program  Reports  Section. 

Research  and  Program  Reports  Section  --  llaterials  prepared  in 
this  Section  included:  the  Director's  opening  statement  for  use  in  tbe 
House  and  Senate  subcommittee  hearings  on  KCI  appropriations!  a  report 
on  "Research  Highlights  of  1957^"  sunanari^ing  progress  in  both  intramural 
ajad  extramural  areas,  for  the  Senate  subcoiisiilttee;  a  similar  report  for 
the  period  January-March  1958  for  the  House  subconanitteej  a  report  on 
"Highlights  of  Program  Bevelqpments,  1958^"  aod  a  special  report  on 
viruses  and  cancer,  also  for  use  in  the  hearings. 

The  weekly  report  to  the  Director,  HIH,  contained  a  total  of 
81  items,  including  23  on  program  highlights,  and  58  on  research 
highlights  reporting  on  papers  from  2k  professional  Journals.  Journals 
most  frequently  cited  were  the  Journal  of  the  101,  Cancer,  and  Cancer 
Research. 

Twelve  press  suamnaries  or  releases  were  prepared  on  papers  for 
presentation  at  scientific  meetings,  and  assistance  was  given  to  science 
writers  or  reporters  in  developing  cancer-related  stories  for  their 
newspapers  or  magaaines.  Materials  prepared  for  the  Director  included 
two  major  speeches,  and  statements  or  articles  for  Ms.  signature  as 
required. 

Section  staff  also  wrote  the  TCI  portion  of  the  annual  report 
of  the  Secretary.  The  Head  of  the  Section  participated  in  plaiining, 
with  inforajational  representatives  of  WW.,   PHS,  and  ESEW,  for  a  press 
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conference  by  the  Secretary  on  the  KI  ciKJEotherapy  program,  and 
assisted  in  the  preparation  of  nsaterials  for  the  December  conference, 
consisting  of  a  badjgroimd  staten^nt  oa  the  program  and  a  statement 
for  the  Secretary. 

Information  and  Edaeation  Section  —  The  Section  pj?epared 
eighteen  press  releases;  siz  articles  for  lay  and  professional 
magazines j  including  one  for  a  Braslllan  journal,  one  for  an 
Italian  maga2ine>  and  one  for  a  U.  S.  newspaper  syndicate j  three 
speeches  for  the  Mrector  or  Assistant  Director,  and  baclsgrouad 
statements,  reports,  and  assistance  to  press  and  laagazine  writers 
as  required. 

I!ypical  of  other  duties  of  a  continvi5.ng  nature  were;  Selection 
of  photographs  la  reply  to  reporters'  requests  to  accongpany  story 
material,  or  to  Illustrate  articles  prepared  in  OIP;  arranging  for 
radio  or  television  appearances  of  the  Director  or  other  staff 
xoeaabers;  revision  of  publications;  planning  of  charts  or  other  visual 
aids,  and  sxipervisloa  and  scheduling  of  eadiibits.  A  new  exhibit, 
"Studies  of  Cancer  Cells  in  Circulatory  Blood,"  was  designed  for 
showing  at  professional  s^etings. 

Letter  implies  to  public  inquliles  totalled  1,106,  representi-og 
a  k  percent  increase  over  1957 •  Of  the  total,  384  inquiries  were  from 
Congressional  sources,  an  increase  in  Congressional  Inquiries  of  30 
percent  over  1957- 

Reference  and  Mstributipn  Seetioa  —  The  screening  of  selected 
Journals  for  papers  published  by  HOI  staff  persoimel  or  ^antees,  for 
use  by  the  writers  of  the  Section,  continued.  During  the  year  an 
average  of  70  ;Jouraal8  were  screened  monthly,  from  which  a  total  of 
1,5*^1  reference  cards  were  xaade  on  papers  reporting  cancer- related 
findings. 

Distribution  of  lay  and  professional  publications  and  reprints 
on  various  aspects  of  cancer  research  and  related  activities  totalled 
88,829  copies,  and  4,8^3  copies  of  press  releases  and  announcements 
were  mailed  to  science  writers,  professional  Journals,  regional  offices, 
and  in  reply  to  special  requests. 

Cancer  SngEgitberapy  Rational  Service  Center  —  Activities 
relating  to  the  national  chemotherapy  program  included  the  preparation 
of  articles,  speeches  for  the  Chief  or  Deputy  Chief,  CCTSC,  special 
reports  and  statements,  press  releases  axmounciag  contracts  for  work 
toward  the  development  of  potential  anticancer  ccss^tounds,  service  to 
the  press,  magasine,  and  other  media  writers,  replies  to  public  inquii'ies. 
and  handling  of  professional  visitors  interested  in  the  chemotherapy 
progrsaa. 
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Program  Activlti©®  )Report 

Calendar  fear  1958 

Joiirnal  of  the  National  Caaeer  Institute 


The  Board  of  Editors  reviewed  562  itans  for  publication 
this  yearo  Of  this  n\suber,  221  were  manuscripts  by  the  ICI 
staff  for  publication  in  other  scientifie  or  medical  Journals  »- 
216  were  approved,  5  ar©  pending;  211  (58  by  the  ICI  Staff  aad 
153  by  outside  authors)  were  manuscripts  submitted  for  publica- 
tion in  the  Journal  of  the  Kational  Cancer  Institute  —  135 
approved,  35  rejected,  and  kl   pending;  159  incltwied  abstracts, 
discussions,  and  book  reviews  —  all  of  which  were  approved o 

Volumes  20  and  21  brought  total  publication  in  the 
Journal  to  an  all-time  high  of  2^72  pages »  'fwo-hundred  page 
issues  are  now  scheduled  through  Marcsh  1959  and  approximately 
600  printed  pages  are  being  reviewed. 

One  special  issue  was  published  in  May  entitled  "A  sym- 
posixan  on  Some  Infectious  Diseases  on  Laboratory  lodents," 
Since  the  material  in  this  issue  is  vital  to  every  laboratory 
investigation  in  which  animals  are  used,  the  issue  was  so  well 
received  that  an  additional  printing  was  necessary. 

An  information  flier  describing  the  Journal  was  developed 
by  the  Information  Section  and  published  dviring  the  year  for 
distribution  to  persons  inquiring  about  the  Joiumal  aad  a  half- 
page  advertisement  was  run  in  five  medical  journals »  To   estate 
further  interest,  we  established  a  mimeographed  svanmary  service 
of  each  issue,  fhis  service  now  has  a  circulation  of  i»©27o 
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Blcmetgy  Branch 


The  activities  of  the  Biometry  Branch  folio ved  the  pattern 
estaoliehed  in  p^evioucs  yearso  The  Branch  con^i@t£  of  27  persons, 
and  has  a  total  budget  of  approxioBately  $       of  which  $ 
is  for  salaries,  $^      is  for  direct  operatioiss  and  $86,600  is  fos^ 
contracts o  The  latter  itera  added  to  the  Branch  budget  in  1957  hs@ 
demonstrated  its  usefulness  in  etiimilating  activities  In  new  areas 
fetr  ?e#@arch. 

Of  the  three  Sections,  the  Experimental  Statistics  Section 
is  concerned  primarily  .Ath  rendering  consultative  assistance  to 
other  investigators  in  clinical  and  laboratory  studies  on  cancer 
(ef,  NGI-BB-61  and  I$CI-BB-62).  The  Demography  Section  and  the 
Clinical  Biometry  Section  are  engaged  in  long-term  studies,  many  of 
which  have  no  predictable  termination  points  since  they  vvill  con- 
tinue to  collect  incidence  and  end-results  data  so  long  ae  they  are 
needed o 

The  following  are  noteworthy  phases  of  the  Bieraetry  Branch 
activities  in  1938: 

(1)  International  collaboration  in  studies  of  canceg  epldeml- 
olcay  and  end-ifesults  of  tgeatmento  MTo  Haensiiel  visited  the  cancer 
registries  in  Denmark,  England,  and  Norway  during  the  summer  of  I95S 
and  concluded  that  the  time  was  ripe  for  the  development  of  inter- 
national collaboration  among  cancer  registries <,  A  meeting  in 
Bethesda  during  January  1959  ..dth  representa elves  from  Denmark, 
England,  Finland,  France,  Iior.vay  and  the  Soviet  Union  has  been  ar- 
ranged to  discuss  studies  of  mutual  interest,  to  consider  means  for 
carrying  them  out,  and  to  initiate  .^ork  on  standardization  of 
definitions  and  classification  terms  essential  to  the  ccKoparabllity 
of  datao  Such  a  program  will  require  an  exchange  of  investigators 
among  registries  to  pursue  special  studies  on  specific  sites o  A 
major  objective  would  be  to  prepare  international  cooaparisons  on  the 
end-results  of  cancer  treatment  in  time  for  the  1962  Cancer  Congress  <> 

W   Expanding  opportunities  for  collection  of  statistical  data 
on  cancer  in  the  toited  States »  The  data  on  cancer  incidence  and 
mortality  in  the  United  States  and  other  countries  continues  to 
increase  in  scope  and  volume.  Great  in^rov^Bents  have  been  made  in- 
the  amount  of  age  and  site  detail  provided  for  mortality  data  per- 
taining to  states  and  smaller  geographic  subdivisions »  The  forward 
study  of  mortality  experience  among  tVorld  War  I  veterans  and  of 
other  cohorts  of  special  interest,  such  as  the  Seventh  Day  Adventlsts, 
■will  yield  valuable  Information  on  the  association  of  cancer  with  a 
variety  of  characteristics..  Collation  and  analysis  of  the  available 
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evidence  i.m   becoailag  a  pressiz^g  aeedo  The  Braaeh  hd@  plsnned  a 
^@^ie@  of  7evl«./  a^clcleai;  th@  initial  one  dealing  uith  mtowsieh 
cancer  has  been  publishsd  and  one  £cr  esep^hagus  is  in  fireftarationo 
Such  reviews,  it  is  hoped,  will  guzomari^e  dependable  data  on  the 
subject  and  suggest  profitable  areas  for  researcho  A  monografih 
@uQsiiarik.ing  recent  mortality  trend®  and  regional  variation  for 
specific  sites  ic  being  prepared  .tfhich  will  update  the  earlier 
material  published  by  Gover  and  others  twenty  years  ago. 

(3)  Scope  of  atatiatical  consultation  gerviceo  The  Cancer 
^emotherapy  National  Service  Center  activities  have  greatly  ex- 
panded the  clientele  to  whom  statistical  consultation  services 
are  provided.  The  consultant  mathematical  statisticians  now  vfork 
intimately  .^ith  many  of  the  leading  investigators  from  participat- 
ing institutions  represented  on  the  study  panels.  Apart  from  the 
benefits  of  consultation  on  the  immediate  problems  of  interest, 
these  consultations  are  having  a  leavening  influence  on  statis- 
tical standards  and  practices  in  ntany  medical  school  and  research 
institutions  and  are  contributing  to  a  growing  demand  and  market 
for  well-trained  statisticians o 

(4)  Use  of  contract  authorization.  The  contract  authorisa- 


tion for  procurement  and  purchase  of  data  for  cancer  studies  makes 
available  to  the  Branch  specialties  and  skills  not  renuired  on  a 
permanent  basis »  Ic  also  provides  a  means  of  access  to  data  which 
are  under  the  control  of  other  individuals  and  organisations  which 
might  not  be  available  to  th3  Branch  even  if  an  Intramural  study 
by  our  own  staff  were  technically  feaslblCo  Arrangements  have 
been  made  .;>ith  the  Hetional  Office  of  Vital  Statistics  and  the 
Bureau  of  the  Census  to  collect  on  a  nation-wide  basis  data  on 
smoking,  residence^  and  .vork  histories  for  lung  cancer  deaths  and 
a  control  sample  of  the  Uo  S.   populatlono  The  method  has  ebvio<us 
applications  to  future  investigations  of  other  cancer  sites  and 
other  study  variables. 

The  contract  approach  has  permitted  a  study  of  data  in  the 
Los  Angeles  General  Hospital  on  trends  in  the  occurrence  of  adeno- 
carcinoma and  epidermoid  and  undifferentiated  carcinoma  of  the 
lung  over  the  past  40  years  using  a  well-designed  statistical  plan 
for  reading  and  review  of  the  pathology  material. 

This  method  ©f  financing  will  also  facilitate  the  conduct 
of  studies  in  individual  cities  to  elaborate  the  reasons  fo?  inter- - 
city  differences  for  certain  sites  revealed  by  the  ten-city  morbidity 
surveys . 
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(5)  Oi»j^ogtMalfels@  feg  eg>ideBlologic  ®£ttdie@  in  therapeutic 
trlalffl  @@ttlnR8o  Th«  Bs'aneh  provide®  g tat l@e leal  consultation  for 
therapeutic  trials  of  antl^cancer  agents,  many  In  conaection  with 
the  program  of  the  Cancer  Qieiaotherapy  I^tional  Service  Center. 
Protocols  for  most  of  the  trials  call  for  the  collection  of  exten- 
sive hletoriee  on  diagnosed  cases.  While  it  .ras  hoped  to  incorporate 
into  these  trials  eosae  retrospective  studies  on  diagnosed  cases  and 
matched  controls,  exploration  of  these  possibilities  has  revealed 
unsuspected  dlf f iculties o  Some  of  these  difficulties  can  be  sur> 
sBOunted  and  planning  v/ill  continue  for  a  study  on  stomach  cancer 
patients  and  controls  -.;it.h  special  emphasis  on  dietary  factors. 

Among  the  main  findings  ^./hich  have  been  published  in  1958 
or  v/hich  have  been  developed  by  current  work  are  the  follovlng: 

(a)  The  observation,  consistent  .;ith  the  >;ork  of  other  in- 
vestigators, that  the  sex  difference  in  lung  cancer  Incidence  and 
ntortality  is  reduced  to  trivial  dliaenslone  ./hen  the  sex  cosspari- 
sons  are  restricted  to  nonsn»kers. 

i'o}   Preliminary  .vork  supports  earlier  results  of  Loiabard 
and  Doering  and  deductions  from  examination  of  census  tract  data 
on  substantial  differences  in  cancer  mortality  between  the  natlve- 
and  foreign -born  populations,  after  adjustment  for  ageo  It  beccs&es 
increasingly  clear  that  some  of  these  differences  are  specific  V''it:h 
respect  to  site  and  identity  of  ethnic  group. 

<c)  White  women  in  southern  states  and  cities  have  sub- 
stantially higher  cervical  cancer  incidence  rates  than  those  in 
northern  cities  o  This  observation  does  not  hold  true  for  nonv/hitee, 
and  does  not  ejgtend  to  corpus  cancer.  The  difference  appears  to  be 
a  real  one  and  not  attributable  to  diagnostic  factors. 

(d)  A  ^uery  of  physicians  who  signed  death  certificates  im 
Pennsylvania  indicated  that  the  diagnostic  evidence  on  which  cancer 
death  certificates  are  based  is  reasonably  adequate  for  the  purposes 
of  epidemiological  studies.  The  cancer  death  certificates  are 
generally  of  better  viuality  than  those  for  many  of  the  cardio- 
vascular-renal causes. 


December  1958  Serial  So,  50 

1.  Biometry  Branch 
MS-HIH  2.  Office  of  the  Chief 

Individual  Project  Report       3.  Bethesda,  Md. 
Calendar  Year  1958 

FART  A. 

Project:  Title:  Activities  during  1958 

Principal  Investigator:  M.  B.  Shicakin 

Other  Investigators:     lone 

Cooperating  Units:  Cancer  Chemotherapy  Mational  Service  Center 
Journal  of  the  National  Cancsr  Institute 
Division  of  International  Health 

Man  Years  (calendar  year  1958) : 
Total:        3 
Professional:  1 
Other:        2 

Project  Description:  The  activities  of  the  Office  of  the  Chief  have 
included  the  fol lowing  :•" 

(1)  General  planning  and  direction  of  the  scientific  program 

of  the  Branch,  with  th®  collaboration  of  the  Associate  Chief, 

Mr,  Williasa  Maenszel. 

(2)  General  supervision  over  clinical  studies  of  the  Cancer 
Chemotherapy  National  Service  Center s  as  Assistant  Chief  for 
Clinical  Studies. 

(3)  Scientific  editorship  of  the  Journal  of  the  National  Cancer 
Institute. 

(4)  Participation  in  Soviet  Union  liaison  on  medical  affairs,  by 
assistance  to  th©  Russian  translation  program  and  by  assigntaeut 
to  Senate  Conaaittee  on  fact-finding  ffiission  to  Soviet  Union. 

(5)  Investigations  of  certain  historical  aspects  of  cancer  research 
and  of  induction  and  growth  rate  of  tusaors. 

<6)  The  Chief  and  Associate  Chief  in  collaboration  with  four  authors 
from  other  organizations  have  prepared  for  publication  a  com- 
prehensive discussion  of  the  evidence  relating  to  the  association 
of  sffioking  and  lung  cancer. 


PART  B  included:  Yes 
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TMT_B'.   Honors,  Awards,  and  Fublicafcions 

Fublxcfitlons  othsr  Chan  abstracts  from  this  proj@ct: 

Shimkln,  M«  B.:  On  the  Etiology  of  Cancer,  J.  Chron.  Diseases, 
8:  38-57,  1958, 

Shin&in,  M.  B=:  Jacob  Wolff,  Historian  and  Biographer  of  Cancer. 

Cancer.  In  press. 

Shimkin,  M.  B.  and  Moore,  S.  E.:  Cooperative  Studies  on  the  Effect 
of  Chemotherapeutic  Agents  for  Cancer  Given  in  Conjunction 
with  Surgery.  J,  im.   Med.  Assoc.  167:  1710-1714,  1953. 

Shinikin,  M.  B.:  Oncology  in  the  Soviet  Union.  Year  Book  of  Cancer. 
1957-1958,  pp.  506-510. 

Shinikin,  M.  B.:  Natural  History  of  l^eoplastic  Disease.  In, 
Physiopathology  of  Cancer,  Edition  2  (ed.  Homburger  &nd 

Fishman)  Hoeber-Harber ,  Mew  York.  In  press. 

Shimkin,  M.  B.  and  Field,  J.  B,:  Chemotherapy  of  Cancer.  In, 
Fundajaentals  of  Cancer  Practice,   (ed.  Field).  In  press. 

Cornfield,  J.,  Haenszel,  ¥.,  Hfflnnraond,  S.  C,  Lilienfeld,  A.  M. , 
Shimkin,  M.  B,  and  Wynder,  E.  L.:  Smoking  and  Lung  Cancer. 
J.  Nat.  Cancer  Inst.  In  press. 

Honors  and  Awards  relating  to  this  project:  Hone 
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1.  BioEsatry  Branch 
FHS-MIH  2.  Office  of  the  Chief 

Individual  Psoject  Esport       3.  Bethesda,  Md, 
Calendar  Year  195S 
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Project  Title:  Selationslsip  of  nsustard  gas  and  influenaa  on 
later  developiaent  of  lung  cancer. 

Principal  Investigators:  Gilbert  ¥.  Beebe,  National  Research  Council 

Other  Investigstors:  M„  B.  Shimkin,  B.  K.   Milnsore 

Cooperating  wnite:  Sone 

JIan  Years  (calendar  year  1958) 

Total:        (Hot  including  contract  with  KEC) 
Professional:  % 
Other :        Kone 

Project  Description: 

(A)  Objective;  To  ascertain  the  possible  relationship  of 
naustard  gas  injury  and  of  influenza  ori  the  development 
of  lung  cancer. 

(B)  Methods  eii^loyed.  Establishment  of  rosters  of  veterans 
of  ¥orld  War  I  recordsd  as  having  nsustard  gas  pulmonary 
injuryj  post-influenzsl  pnauroonia,  or  rounds  of  the 
extreraltiss.  Analysis  of  cosip&ratlve  risks  to  lung 
cancer  in  these  populations. 

(C)  Major  Findings.  A  working  report  describing  the  findings 
on  the  mortality  experience  for  the  three  groups  of  World 
War  I  veterans  has  been  coispleted.  It  can  be  concluded 

that  the  evidence  is  convincing  to  the  effect  that  influenza, 
with  its  amrked  hyperplastic  reaction,  did  not  increase  the 
incidence  of  lung  cancer  as  predicted  by  Wtnteraitz„ 

Expasurg  to  mustard  gas  apparently  increased  the  lung  cancer 
risk  but  this  result  barely  aifeets  the  test  for  statistical 
significance.  In  any  event,  the  excess  risk  for  this  group 
is  not  large  and  is  probably  less  than  two-fold.  On  this 
point  this  study  agrees  well  with  the  result  of  Case  and 
Lea  on  British  veterans  published  after  this  study  was 
initiated. 
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(B)  Significance  to  caacer  research.  A  direct  epideiaiologlc 
study  of  possible  etiologic  factors  in  feuaan  lung  cancer. 

(E)  ilie  working  report  is  now  being  edited  in  preparation  for 
journal  publication. 


FMf  B  included  MO 
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1.  Bioffistry  Brancli 
PIS-MH  2,  Office  of  the  Chi®f 

Individual  Project  Report       3.  Bathesds,  W. 
Calendar  Year  1958 


PART  A. 


Project  Tifcle:  Schistosoiolffisls  and  bladder  cancer 

Principal  Investigator:  F.  0.  Misfcacchi 

Other  Investigators:     None 

Cooperating  units:      lone 

Man  Years  (calendar  year  1958) : 
Total :       Moae 
Professional:  % 

Other:       Bione 

Project  Description: 

i^y   Objective.  To  ascertain  the  relationship  of  schistosomiasis 
and  bladder  cancer  in  Egypt, 

(B)  Methods  eiaployed.  Examination  of  1500  consecutive  hospital 
entries  to  the  American  Mission  Hospital  at  Tanta,  Egypt o 
Analysis  by  age,  sex,  residence,  evidence  of  infestation, 
and  the  diagnosis  o£  bladder  cancer  and  other  csncer  %?as 
undertaken . 

CO  Major  findings.  Sufficient  data  ^er®  obtained  to  show  that 
there  is  a  relationship  between  schistosomiasis,  as  detenained 
by  the  presence  of  ova  in  the  urine,  and  bladder  cancer  in 

Egypt  and  in  the  Gold  Coast, 

(D)  Significance  to  cancer  research.  A  direct  epideaiiologic  s£«dy 
of  cancer  in  man. 

(E)  Proposed  course  of  project.  D  «  Mijstacchi  has  no^s  left  the. 
service  and  this  study  was  terminated  after  preparation  o£ 
a  paper  for  publication.  A  continuous  research  interest  in 

this  subject  with  field  studies  in  Egypt,  is  ardently  to  be 

desired. 


PMT  B  included:      Yes 
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FMY  B;  Honors,  Awards,  and  Fublieations 

Publications  other  than  sbstrscts  from  this  project: 

Mustacchi,  ?.,  and  Shitskin,  M.  B.:  Cancer  of  the  Bladder  and 
Schistosoisa  Hematobium.  J.  ^&t.   Cancer  Inst.  20: 
325-842,  1958, 

Honors  and  Awards  relating  to  this  project:  Kone 
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1.  Biorastry  Branch 
FHS-KIH  2.  Office  of  the  Chief 

Individual  Project  Eeport       3.  Bethesda,  Md. 
Calemdar  Year  1958 

PMT  Ao 

Project:  Title:  Studies  on  initiation  and  growth  of  tiiraors. 

Principal  Investigators:  M.  J.  Polissar  and  M.  B.  Shimkin 

Other  Investigators:  None 

Cooperating  units:    None 

Man  Years  (calendar  year  1958}): 
Total:        None 
Professional:  % 

Other :        ^ons 

Project  Description: 

(A)  Oblective.  To  evolve  and  to  test  mathematical  models  of 

turaor  initiation  and  growth  in  aninsals  and  in  man. 

(B)  Methods  employed.  Mathematical  analysis  of  original  data 
on  the  initiation  and  growth  of  pulmonary  tumors  in  mice, 
and  of  published  cancer  incidence  data  in  human  populations. 

(C)  Major  Findings.  The  pulnaonary  tujsor  of  mics  demonstrates 
definite  growth  rate  characteristics  ^ich  are  rather 

fixed;  there  is  a  rapid  initial  phase  of  growth  with 
gradual  deceleration.  The  tumors  appear  to  be  organized 
structures  with  evidence  of  some  differentiation. 
Comparative  analyses  and  a  review  are  being  prepared  of 
repeated  ies thematic a 1  models  of  cancer  in  man,  as  pub- 
lished by  Iversen,  Hordling  ,  Armitage,  Doll  and  others- 
CD)  Significance  to  cancer  research.  These  are  attempts  to  app3-y 
mathematics  to  some  of  the  fundamental  problems  of  cancer. 

(E)  Proposed  course  of  project.  A  paper  considering  mathematical 
models  for  tumor  growth  to  the  interpretation  of  cancer 
incidence  data  is  being  prepared. 

The  data  published  in  "Growth  of  pulmonary  ttamors  in  mice  of 
strains  A  and  C3H"  by  Shimkin  and  Polissar  has  been  exaralned 
by  Professor  J.  Meyman  In  his  considerations  of  "A  Stochastic 
Model  of  Carcinogenesis" ,  and  he  may  pursue  further  «rork  in 
this  field. 

PART  B  included:      Yes 
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PMT  B;  Sonors,  Awards 5  and   Publications 

Publications  other  th&n   abstracts  from  this  project: 

Shimkin,  M.  B.  and  Foiiesar,  M.  JoS  Growth  of  Puliaonary  Tumors 
in  Mice  of  Strains  A  and  C3H.  J.  Kat,  Cancer  Inst.  21: 
595-610,  1958. 


Honors  and  Awards  relating  to  this  project:  39one 
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1.  Biozaefiry  BrsRch 
FHS-MIH  2.  Damography  Section 

Individual  Project  Report       3.  Bethesda,  Md, 
Calendar  Year  1958 


PART  Ao 

Project  Title:  Cancer  morbidity  surveys  in  the  United  States 

Principal  Investigators:  Sidney  J.  Cutler,  William  Hsenszel, 
Harold  F.  Born  (Office  of  Biometry,  MIH) 

Other  Investigators:  Donald  3.  Loveland,  Margaret  gillhouse 
Leonard  Chiazze 

Cooperating  Units:  Nona 

Man  Years  (calendar  year  1958) : 
Total:        % 
Professional:  1% 
Other :        3 

Project  Description: 

W  Objectives:  To  provide  basic  data  on  cancer  incidence,  preval- 
ence, mortality,  and  survival  experience  in  the  United  States, 
Investigate  effect  of  various  demographic  factors,  s«ch  as 
race,  sex,  age,  geographic  region  and  economic  status » 

(B)  Methods  employed:  Information  on  cancer  patients  seen  during 
a  specified  calendar  year  is  obtained  from  virtually  all 
diagnostic  sourcee  (hospital,  clinic,  laboratory,  physicians) 

in  each  area  surveyed.  Lists  of  diagnosed  cases  are  subsequently 
searched  against  death  indexes  in  vital  statistics  offices. 
Hospitals  and  physicians  are  also  contacted  for  further  iBforssa- 
tion  on  patient  status. 

(C)  Major  findings;  Soaj®  of  the  earlier  findings  on   cancer  incid- 
ence from  the  ten-city  toorbidity  surveys  have  been  published 
in  Public  Health  Ifonograph  Mo.  29,  Morbidity  Froia  Cancer  In 
the  United  States.  The  second  monograph  in  this  series  pub- 
lished at   the  end  of  1958  discussed  intercity  variation  in 
cancer  incidence,  relationship  of  cancer  incidence  to  ©cononslc 
status,  changes  in  cancer  morbidity  bet^aesn  1937  and  1947,  ags 
distribution  of  cases  diagnosed  at  different  stages  and  a  rsvie^ 
of  the  consistency  of  cancer  incidence  data  fron>  various  sources » 
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In  three  cities  (Usllas,  Chicago  Pittsburgh)  and  the  State 
of  loea  the  diagnosed  cases  enunjerated  in  tte  morbidity 
surveys  are  being  traced  to  obtain  survival  iiiformstion  for 
a  five-year  period.  Searches  against  death  indexes  in  vital 
statistics  offices  have  been  completed  in  the  four  areas o 

(D)  Significance  to  the  program  of  the  Institute;  Provides  basic 
epidemiological  information  regarding  the  incidence  of  cancer o 

The  survival  experience  of  cancer  patients  enumerated  in 
morbidity  surveys  will  prove  useful  in  resolving  questions 
raised  about  the  comparability  of  data  secured  by  case 
register  and  morbidity  survey  techniques. 

(E)  Proposed  course  of  project ;  Additional  analyses  of  the  ten-city 
incidence  data  are  being  prepared  for  publication.  Attention 
is  being  given  to  alternate  groupings  of  census  tract  data  to 
consider  the  effects  associated  vlth   such  characteristics  as 
inactivity  and  specific  geographic  locations  within  cities. 
Special  studies  will  be  planned  to  probe  for  possible  explana- 
tions for  some  of  the  striking  intercity  differences  which 
have  been  noted  for  several  sites.  The  present  information 
will  be  utilized  for  planning  other  cancer  morbidity  surveys 
with  a  view  to  the  inclusion  of  new  items  and  n&m   sources  of 
information. 

A  monograph  will  be  prepared  analyzing  th®  five-year  survival 
rates  for  diagnosed  cases  in  the  morbidity  ssjrveys  and  relating 
the  findings  to  other  published  experience.  %?ork  on  this  later 
phase  is  being  delayed  until  the  IBM  650  computer  prograia  for 
transmitting  survival  rates  can  be  adapted  for  this  study. 


Part  B  included:  Yes 
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PART  B;  Honors,  Aw«rds  and  Pablicafiions 

Publications  other  than  abstracts  from  this  project: 

Dorn,  H.  F.  and  C«tler ,  S.  J.:  Morbidity  from  Cancer  in  the 
United  States.  Mash.  D.  C,  U.  S.  Gov.  Print.  Off. 
Pub,  HI th. Monograph  Mo.  56.  1958 

Honors  and  Awards  relationg  to  this  project:  None 
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2o  Hessogsaphj  Ssctlon 

FHS-KIH 

Indlvlduiil  Froject  Report 

Calendar  Yea;  195@ 


Principal  Inve^stigators:  William  Hsensxel  and  AnKonio  Giocco 

Other  Investigators:  Dorothy  Ferrott 

Cooperating  Units:  University  of  Pittsburgh  School  of  Public  Health 

Man  Yeare  (calendar  year  1937): 
Total:       2 
Professional:  1 
Other:       1 

Project  Descrip>tioa: 

(A)  Objectiva®;  To  pursue  a  series  of  intensive  cancer  morbidity 
studiees  in  a  single  area  to  yield  information  on  factors  con- 
tributing to  unusual  incidence  for  specified  sites <>  The 
collation  of  data  obtained  by  a  variety  of  approaches  to  the 
same  population  base  will  permit  stronger  Inferences  to  be 
dravm  from  the  chain  of  evidence,  open  the  v/ay  to  designing 
detailed  studies  to  test  specific  hypotheses  suggested  by  the 
evidence,  and  make  possible  methodological  contributions  to 
field  studies  of  chronic  illness  in  human  populations,, 

(B)  Methods  employed: In  cooperation  .ith  the  Pennsylvania  State 
Health  Department  and  Pittsburgh  City  Health  Department,  a 
cancer  register  has  been  establishedo  The  State  Health 
Department  has  designated  the  School  of  Public  Health  as  its 
agent  for  receiving  cancer  reports  from  hospitals  in  Allegheny 
County 0  The  first  canvass  of  physicians  in  private  practice 
and  collection  of  additional  data  from  hospital  records  viflll 
take  place  in  the  sunsaer  of  1959 o 

r^naiffi  ssssisttss&gedo  The  analyses  of  tracted  morbidity  data  will 
supply  leads  for  the  design  of  studies  to  Ce@t  specific 
hypotheses,  ./hich  .«ould  open  the  second  phase  of  the  project o 
Such  studies  would  utilize  the  unique  source  of  information 
available  locally,  @uch  as:  the  'population  laboratory  '  In  the 
Arsenal  Health  District  and  IX   city  Sc^mple,  and  the  resources 
of  the  Department  of  Occupation  Health  (in  the  School  of 
Public  Health)  in  gaining  access  to  records  of  people  .vorklng 
in  plants  in  the  Pittsburgh  areao 


Fasrt  A  -  continued  Serial  Ko,   _^S5,^,,_^ 

(C)  B^fei^jor  findings;  By  the  beginaing  of  195S  fchs  ©ystSB  o£  ob- 
taining reports  cm   newly  diagnosed  cancesr  patients  on  a 
current  basis  va.B   extended  to   viirtu^lly  all  hospitals  in 
Allegheny  County o  fhe  collected  caaterial  i@  being  entered 
on  punch  cards  which  ^111  permit  analysis  of  intracity  varia- 
tion in  cancer  incidence  for  specific  sites  ./ithin  -Fitte- 
burgh  and  Allegheny  County. 

(D)  Significance  to  the  program  of  the  Inatltute;  The  heslc  notion 
of  epidemiological  studies  of  ^  population  in  depth  has  never 
been  attempted  on  this  @cale  for  cancer<>  As  mentioned  in  the 
objectives,  these  studies  .</lll  contribute  valuable  informa- 
tion on  methodology  in  field  studies  of  chronic  Illness  in 
human  populations o 

(E)  groposed  course  of  project;  See  A. 


Fart  B  Included:  Mo. 
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Individual  Fp®j«ee  Refcvi 
(Saiendair  tern 


Fart  Ao 

Fsr©jec£  Title;    SKudiiss*  can  Ganc«r  in  Connect icwt 

Principal  Invest Igatorsir.   Sidney  J.   C«tle!f  a.«id  Willtaa  Hsen8;-gl 

Othes  Inve@tiga.l:eir@:  John  Ballatr 

C^oferatlng  Ikics:   Non« 

Man  Year®   (calendar  year  i95i)i 

Ps?©fe@®i©nalj    1% 
Ochsrs  % 

Fireject  De®cfipti©i!t: 

(A)  OfajectlveiSg   Provide  data  on  caacesr  tacldence,  ^a^thods  ©f 
treatment,  and  end  jfei§«il«;®o     Icivcsstigdte  the  vft"f*ct  ^an  In- 
cidence ©f  epidemioleigic  fsetssrt-  such  a«  urba!>  environrnf^nt ^ 
nativity 5   econasntc  statniis,   occupation^   diet,    Aad  p^tMonAl     , 
habitue     Scudy  in  defeali  the  Inter-ireiaeianshi^  bmt.je.ev.   'he. 
condition  of  the  patient  at  dlagnosiis^   the  tb«ra;|)euti< 

and  the  end  results o 

(B)  Methods  feasDleyed;  Hospitals  accouinting  for  y47  ©f  the  af- 
f  roved  general  hospital  b«dii   In  the  gfcafee  part-  icijsate  i«  a 
case  ffeportiag  and  foll©w-uf  prograss  adBslnlgC&red  by  »:'■!»   •'•t^' 
Health  Department o 

Sasgf>l«M  ©f  cases  reported  to  the  regl^^er  ar@  &Imq  drav/n  fer 
spect©!  study  Involving  the  examtnafcior.  of  hmplt«l  r«?TT?THi, 
for  additional  cllnicsil  detail®  end  the  c©il«cticra  of 
torie®  from  patients  and  relatives. 

(C)  Major  Fiadiag;a;   A  ecsBpiyeheat ive  g^tatisfcical  rfevi-s./  ©f 
Iperience  in  Cosinecticttt  during  the  |!-eri©d  i93:'-195l  h-.- 
reported  in  a  •MSOiSgraph  and  -i.  ^arieii  of  irelatcd  papier;'- 
During  the  pa^t  year  ceatinued  attention  was  given  to  fehe 
analysis  »ad  tnterprefcatlotsi  of  siarvival  rate®   for  tpeeifio 
Intervals  of  ttsa,e  f©lla.ving  dis-gaogiSo 


Faxfc  A  -  contiaued  Serial  Eoc       Si 

CO  Ma  log  Flndln&e:  -  cone  timed 

Th®  Gaajseeticufc  iregister  i@   pasticlgwiting  in  the  collaboira- 
tivs  regis&er  psograia  b@ing  devaleyed  by  th«  Cancer  Qiaao- 
therapy  liational  Service  Center.  The  analysis  of  the 
€onn@cticut  d&t&   i@  extremely  valuable  for  the  develofosent 
of  the  eollaboratlvs  register  program,  since  the  backlog 
of  information  in  Connecticut  can  be  used  to   anticipate 
4ue®tlons  arising  In  other  registers  and  provides  a  bad© 
for  planning  specific  coof»er&tive  @fcudiesso  The  existence  of 
th«  Connecticut  data  also  makes  ^oselble  effective  planning 
of  studies  Involving  international  con^rieona  of  survival 
e^eriencso 

Bto  Eallar  has  con^leted  the  field  v>rork  ^vhlch  involved  re- 

e^araination  of  hospital  records  for  uterine  cancer  ease® 
reported  to  the  register  and  ha^  collected  more  detailed 
clinical  data  for  the  evaluation  of  therapeutic  'end-re@ult3 
and  for  analysis  of  spidesalological  factors o  Sdltlng  and 
coding  of  the  data  are  under  «ay  and  prelintinary  analyses 
of  the  findings  will  begin  stoon. 

(D)  Sl^snlflcance  to  the  program  of  the  Institute;  Frovlde®  basic 
epidemiologic  Information  regarding  the  incidence  of  cancer 
and  data  for  evaluating  therapy  in  tersss  of  end  results o 

(E)  Froposed  course  of  project? 

Ic  Causes  of  death  among  'long  £erm '  survivors;  a  special 
study  of  2Ci->year  survival  experience  v/ill  be  seadeo 

Zo   Reconciliation  of  trend  data  on  Incidence,  laortallty^  and 

survivals 

3o  Frobability  of  developing  a  second  priiaary  cancer o 

4o  Survival  eiq^erlence  of  patients  that  refused  treatment 
to  evaluate  the  -'natural  history  of  cancer'-. 

5.  Detailed  analysis  of  the  relationship  of  therapy  to  sur- 
vival taking  into  account  the  reasons  for  the  selection  of 
the  prescribed  course  of  therapy  in  each  individual  easso 

6.  Inspection  of  the  hospital  record®  for  the  cancer  of  the 

utertss  study  Mil  b«  coa^leted^ 
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7»  Br,  Ma^fcoa  Eon(sy»S!Sg  a  gasaefcieiKfc  oa  tha  Braaeh  staff, 
feas  b©€a  assigned  to  €^nj5«ci;icMt  to  de-j-alojn  ®£udi«s  ©a 
the  familial  distsib'^itlem  of  cssees*  of  s|»«cific  ^itm, 
using  fehe  ffagistar  eg  a  ®«»uyce  of  eases  fee  lavesfciga- 
£l©Bo  The  objective  of  fehi®  ^iiot  sfctsdy  is  £0  develop 
naefehodolsgy  ©sad  flsiES  foF  Ifflffgeg''  studies  for  ^hieh  the 
S£ste  Sepasre!a©n£  ©f  lealfck  will  ®eek  gsaafc  su^eg-t  feora 
©£h®r  seusceSo 

fa?S:  B  included:  ■   fes 
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Fart  B;  Honor®,  Ai»ardj6>,   aad  IFviblicafclea® 

pAsfeli©sfcionffi  other  than  ibetaract®   frcm  thiK  project j 

Cutler^  So  Jo   aod  Latourette,  Ho   Bo:  A  Matioaal  Qofsj^ttz&tivm 
Frogs'aia  for  the  gvalvtatloin  of  End  Results  in  Caacer^     J.. 

Kate  €aacer  loit.     In  press   (Mareh  1939) 

Gutl«sr,  So  J  and  Kdeser,   Y,t,  Maxixsam  Utilli^aeiea  ©f  the  Llf« 
fable  Method  ta  Analy^iog  Survival »     Jo   Chronic  Bis.  ®:   m^-- 

Ea'®'£;s@  and  A./ards  relating  to  this  p>;oject;   Meats 
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1.  Biometry  Branch 

2.  Setaogsraithy  Section 
3o  B«thesda,  Mdc 

Individual  Project  Report 
Caleadar  Year  195S 


Fast  Ao 


Froject  Title:  Iletrospecfeive  Study  on  the  Association  of  Smoking 
and  Lung  Cancer  In  ii^omen 

Principal  Investigators:  William  Haenszel  and  Michael  3o  Shlrakin 

Other  Investigators:  Hathan  Mantel 

Cooperating  Units:  63  institutions  throughout  the  United  States 

Man  Years  (calendar  year  19SS): 
fotffll:       % 

Fro £e@ clonal:  % 
Other:       0 

f reject  Description: 

(A)  Objectives;  To  observe  whether  the  association  between  ssu^king 
and  lung  cancer  observed  repeatedly  for  males  holds  also  for 
females  o  A  study  among  .^omen  v;ill  permit  estimates  of  the 
separate  effects  of  chronological  age  and  duration  of  smoking, 
since  w«aen  of  all  ages  took  up  smoking  in  the  1930  decade o 

(B)  Methods  Easployed;  Histories  of  smoking  and  other  character- 
istics are  obtained  for  each  diagnosed  lung  cancer  case  and 
two  matched  controls.  The  cooperation  of  63  Institutions  has 
been  secured  and  histories  are  being  collected  by  persons 
connected  jtth   each  instltutlono  The  small  maaber  of  lung 
cancer  cages  among  .jomen  make  cooperative  study  arrangements 
necessary o 

(C)  Major  Flnding^a:  Histories  have  now  been  received  for  *d63 
women  lung  cancer  cases  and  526  matched  controls,  much  larger 
than  any  other  series  reported  in  the  literature o  A  paper  re- 
porting the  results  for  the  first  192  cases  has  been  pub- 
lished.. The  findings  are  consistent  ^ith  other  studies  on 
women  reported  in  the  literature  in  indicating  that  the  ex- 
cess risk  among  female  smokers  is  concentrated  in  the 
epidermoid  and  undifferentiated  types o  Also,  th«  combined 
results  of  several  investigations  suggest  that  the  characteri- 
stic excess  lung  canc@r  mortality  among  males  almost  dis- 
appears tjFhen  nonsmokers  are  studied,  since  male  nonsmokers 
have  only  slightly  higher  rates  than  imsmle  nonsmokerso 
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CB)  Slgalficaaca  to  She  pvoztsm  oi   she  Inetltute;  See  Ao 

(S)  Pregc^ed  coagse  of  pgeieet;  Becaus®  of  the  iaportance  ®f  fche 
feisale  esperlance  in  resolving  some  of  the  epidmiological 
Huestions  raised  about  lung  cancer,  the  collection  ©f 
additional  histories  will  be  continued  until  5(MJ  or  mo^® 
histories  end  diagnosed  cages  have  been  accwmlated, 

Part  B  included:  Yes 
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Fart  B'.     Hoaors,  A^ajrds,  and  ptmblicatlons 


Haea^sglg  tJo  end  Shiii%in»  Mc  BoS  £<a&ns  Gim@<»^  Mong  ^m^o     A 
fges^atsd  £h®  w©«i&  ©f  J«sly  6»  1958 »  ae  the  Seventh  Infesg"- 

Ha<easselg,  Wo»  Shiiskim,  Ho  B<,»  and  ^n^slg  Ho:  A  Mtwmf^<stlve 
825-542,   1958p 
ss%d  Aif@s-d^  tr@I«£iBg  6@  '£h£^  |>2r©j«;@&s 
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lo  Bioia«£iry  Branch 
2.  Demography  Section 
3o  Bethesda»  m. 
MS-NIH 
Individual  FrojeeC  Ke^rt 
Calendar  Year  1958 


f&tt   Ao 


Project  Title:  As^ociaclos  of  Smoking  Mi®<lory,  Residence  El@£o!?y, 
and  Occupation  History  .vith  lung  Cancer  Mortality 

Principal  Investigators:  William  Hasnszel  and  M.  G.   Sirken 
(Hational  Office  of  Vital  S^atietics) 

Other  Investigatora:  D.  Love land  and  I»  Ho  Iforlyaioa 

Coos»erating  Mits:  National  Office  of  Vital  Statistics 

Man  fears  (calendar  year  193S): 
Total:       % 
Professional:  % 
Other:       ® 

Project  description:  This  project  is  being  undertaken  in  collabora« 
tion  .vith  the  national  Office  of  Vital  Statistics,  Division 
of  General  Health  Services,  Bureau  of  State  Services o 

(A)  ObiectiveBS  To  study  the  distribution  of  lung  cancer  taortality 
aaong  j^pulation  sub-groups  classified  uith  respect  to  smoking 
history,  residence  history,  and  ivork  historyc.  The  inter- 
action of  these  th!?ee  variables  in  influencing  lung  cancer 
mortality  rates  is  also  being  investigated. 

(B)  Methods  Beployed:  Detailed  satoking,  residence,  and  work 
histories  are  collected  for  saioples  of  deaths  from  rela° 
tives  of  the  decedent  and  the  attending  physician»  Addi- 
tional diagnostic  information  on  v^hich  the  medical  certifica- 
tion of  Sfim^y  v%*«.v  baysd.  is  also  gathered o  Most"  of  the  data 
ara  collected  by  loail  (questionnaires,  supplemented  by 
personal  interviev/  of  a  saiaple  of  nonrsspondents  ^  Corres- 
ponding data  on  smoking,  reaidence,  and  work  histories  for 
the  general  population  are  collected  under  contract  with 

the  Uo  S.  Bureau  of  the  Census  as  a  supplement  to  their 
Current  Population  Survey, 

Collection  of  data  for  deaths  and  the  population  base  in 

this  manner  permits  esctension  of  the  range  of  variables  for 
X'hlch  mortality  rates  can  be  ccsis^uted. 
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CG)  Ma,^eg  giisdin^Rs:  G@ll©€ei®a  ©f  hUtmi^   for  a  e«aig>l@  ©f 

1800  deaihs  is  el£e  Seate  @£  fensesylva^n&a  has  bs®a  ©esD^ietedo 
^i@  SiViluded  the  collactioa  of  additioxjal  diagnostic  de- 
tail© on  which  tlio  lasdical  eafftlfication  of  death  wres  basedo 
•ai®  study  yiffilded  useful  mathodologlcal  data  fojr  the 
planning  and  conduct  of  further  investigations o  Cfei®  paper 
dealing  v«ith  the  diagnostic  evidence  supporting  taedlcal 
certifications  of  death  has  been  published <,  Other  papers 
dealing  with  the  isethodo logical  aspects  of  collecting 
gupplaaentary  data  on  decedents  are  being  prepared o 

(D)  Slffllficance  to  the  groaram  of  the  Institute;  Ihere  are 
several  unresolved  issues  in  the  epidemiology  of  lung 
cancer  o  Several  of  these  are  concerned  */ith  the  interac- 
tion among  the  affect®  ©f  smoking  history,  atmospheric 
pollution,  and  specific  ./ork  ejEposures  in  influencing  ex- 
cess lung  cancer  risks-  Studies  of  lung  cancer  laortallty 
such  as  that  discussed  here  will  provide  useful  informa- 
tion for  the  planning  of  forward  studies  in  urban  areas 
thought  to  have  severe  atmospheric  pollution  probleo^o 

(E)  Proposed  course  of  projecti  The  Fennsylvanla  experience 
.v^as  used  to  plan  a  study  of  a  national  ten-percent  sample 
of  lung  cancer  deaths.  Collection  of  data  for  a  national 
ten  percent  saa^le  of  lung  cancer  death®  began  in  January 
1958  and  will  continue  until  March  l,959o  The  collection 
period  for  faoale  lung  cancer  deaths  will  be  extended  for 
an  additional  12  monthSo  Sp«©lal  ateentien  will  be  givem 
to  measurement  of  rl®ks  as@o@iated  with  proloaged  uwhaa 
re®id@neea  wfeleh  laay  prove  isseful  for  the  plfionleg  ©f  leog- 
tesa  forward  studies  in  urbaa  aseas  thmsght  t©  have  @@ver® 
atmosfheri©  f>©llu£lon  pffobleaaso  Goffrespoading  data  on 
sQoklng  and  rasid@nee  hietorl«is  for  the  general  f>qp)sslati©s 
have  b®@o  eolleeCed  by  the  So  So  Bureau  ©f  the  Gensu®  as 

a  g«»l@aeat  t©  it®  Current  FopilafcloB  Survey  for  May  1958 c 


Pa?t  B  included:  Ye@ 
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Fart  B:  BonosBt  Awards,  asd  f^b  Heat  loo© 

I^bllcetions  oChe?  than  abstrset®  f7«sa  this  |»roject: 

fiSesrtyama,   I,  Mo,  Bau®o  rfo   So,  HaanSi-el,    .^o  M.  and  Matfeison,  B=   F..; 
Snquliry  Infe©  diagnostic  evidence  supporting  loedical  ceytiflse 
tioos  of  death,     AsaesTo  J=  Sfeblic  Health  48s   137i°IM?5   i958o 


121 


I 
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3o  B@eli«a@dA»  Hd, 


Individual  R?®j<i(e€  E^fss-t 
Galeadsffi-  Ysa??  1953 

fmt  Ac 

l^ejffiefe  fltle;   Stmdie®  ©f  eaamsf  raoffeali£y  (l£l:a 

l%'iii<£if@i  luvrntiga^omi   Willises  Ha@B>®s®l  and  favia  Q&wdesi 

Othert  Xnvastigatos^:  Hii¥ga?@fe  Hillhouse 

Coofiarating  I?nits:   Hone 

Mm  Years   (caleecia?  year  1958); 
Toeal:  ;d 

f7o£essional:   1 
Othar;  1 

Froject  Descriptioa: 

(A)  Obleceives;  To  investigate  possible  a|>j)licatton®  of  mortality 
data  for  epidemiological  study  f»ugposes. 

<B)  Method®  Eaag^loyed;   Special  tabulation®  of  cancer  mortality 

have  been  giectased  froe  the  National  Office  of  Vital  Statistics. 
and  a  sesies  j?f  chart®  on  regional  variation  in  cancer  mort- 
ality by  site  within  the  United  States  is;  being  assembledo     A 
duplicate  set  of  punch  cards   for  1950  cancer  deaths  haa  also 
been  obfi^ained  and  the  microfilra  of  death  cc?tificateg  hav@ 
been  reviewed  to  add  country  of  birth  of  decedent  to  the 
punch  card* 

iC}  Btetor  Findingg;  There  ara/iignificant  regional  difference®  in 
cancer  mortality  by  pTiiaksy  site  within  the  United  States o 

Mortality  trends  are^^io  different  for  specific  p^issa^  sites. 
th«  available  evidearce  frost  canee?  register  and  loorbidity  mws- 

v'eyai  iat  gejs«ff«ti-«uppoiE't  the  inferences  to  be  drawn  frtaa  eh# 
aortality  data^ 

It  i@  planned  to  tmviem  syst^satically  these  result®  in  a     ' 
series  of  articles  on  cancer  incidence  and  isortallty  foir 
s^acifie  sites).     A  faper  on  stoosach  cancer  »/a@  ptsblished  in 
1958  and  a  siiailas-  publication  for  esophagus  is  in  preparatioQc 

l^ha  'Spidessiological  evidence  for  @toiaach  canceir  £u|»p)ort@ 
earlier  iss^ressions  of  an  asssoeiation  (of  a  character  still 
unspecified)  between  diet  and  stomach  cancero     The  u@e  of 
coa£r@lled  retrospective  stwidie®  to  tasild  «ap  further  infonaa- 
tioa  ©n  ®s«8®ciatioa®  between  specific  itsms  of  diet  and 
st<^sscfe  eaaceg"  ®h®5sld  be  pursujied  vigorous ly,, 
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m  Sl^nifieaae^  to  fch«  i^geg^aa  of  feh<s  In^felfcwte;  The  »siftallfey 
daCfi  etei^i  obtained  .^lll  b«  ^®®f^l  f^imiehlag  l&®4m  mid 
daliffiitinii;  SMUibject  lo&fceeir  asress  fow  lav@@Cigaelon  by  othsif 
«stt!idy  e(g@hni4Ui@@  o 

CE}  Fg0!igo8«d  eo«8g«e  of  ggolcetg  Sy@€«aiatle  tabulations  of  mums 
stos'tolity  fos-  fo?«lgn-bo?n  gr^^ap^  within  eh«  lait@d  States 

a.is^  nsas'lng  etm^l&tiG'Ac     This  raateirial  ^111  be  analyzed  deal- 
ing 1959  md  ./ill  b®  wed  a®  th@  ba«i«  for  sevag'al  psbliga- 
tiosso     V&ty  littl@  is  known  about  ©oncer  is&rtality  among 

the  fO!r«ign-boEti;  although  th@  limited  obesesvatione  ef 
hmbmsA  aad  Bo<dirlag  and  Maa@uso  smuggest  that  liaipMOjftant  dif- 
f«g«ne@®  (63si«to     Th«  psresaat  amalysi®  <g«sveg®  all  deaths  in 
the  IBnited  Statsss   f©r  oa®  yea?   (1950)  aad  is  imeh  nMsre  ®ig» 
t«nsiv«  than  anychiag  hithsifte  attee^tedo 

Work  ha@  b@gua  on  m  syst^tnatis  fre@«atatlon  of  g«og¥af>klc 
vairiatioo  and  tim&  tr^ac^  in  mosrtality  fow  ®f>tt(gifi@  can@«S' 
eit«@o     fh@  iateation  i@  to  b^ing  itf>  to  date  th@  ss^rias  of 
fubliiS3timi£  by  Govss'  and  <s>ehe3rg'  and  pw^M^nt  ^Isns  sail  fo;^ 
f^jibliestioffl  in  fubli©  Health 

FaiTt  B  inelwded:  Ym 


123 


Serial  loo       59 

fB'st  Bs  H©xs®r®s  Awas'tte,  sad  ftoblleatioa® 

Fubll€jatloiit%  G&h«r  than  db®e2?&e£@  fTr<!ra  fchite  ^i?oJect: 

He@n@s@i ,  Wo :   Variation  in  I»eidene«  of  and  Kortallty  fsrora 

Jo  Mafeo   Camear  Insto   /I;   ^13-^6^,   1958„ 

Hasssszelg  Wo£    Iaeid@n€«  o£  and  ISsirfcalicy  fxossa  St^aadk  Q&^m^  Iq 

&&£«££ inal  eeitee?  held  In  Co^nhagea  dsairiag  tb@  we«k  of  July 
14 (,  1958,  ^ader  th<&  mmpt&m  of  th®  CossBltstse  on  a«ogsfa|>hl.cal 
Fa£hology  of  th^  Ix&£@2?national  ^raiosS'  s,g,&ttmt  CemeeSo    (to  b« 
l^blished  in  Acta  Halo  Ineasmato   contra  eans^rusto) 

.  On  invitatlont,  £&o  Ua@n@zel  ha^?  €ones?lbt£C@d  a  (shafiEsr  on 

"Ipidemlolegy  of  SCceaseh  Oance?"  to  a  book  on  @E(»Gach  cancer 
being  edited  by  1^@»  €o  W»<^k  md  Q.  Mefiea?  to  hm  pabllshed  in 
1959  o 

Honos's  and  Awards  relating  fco  this  piroj@@e:  !fon@. 
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1.  Bicwaetry  Branch 
raS"MXH  2.  Exparimenesl  Statistics 

Individual  Project  Report  Seceion 

Calendar  Year  1958         3.  Bethesda,  m. 

Project  Title:Statistlcal  consulting  for  clinical  groups 

Principal  Investigators:  Robert  J.  Taylor,  Sdntund  A.  Gehan 
Mary  H.  Fox 

Other  Investigators:  fflone 

Cooperating  Onits:  Clinical  groups  under  CCWSC  or  Grant  Division 
sponsorship 

Han  Years  (calendar  year  1958): 

Total:        1 
Professional:   1/4 
Other:         3/4 

Project  Description:  Provision  of  consultative  services  in  statis™ 
ticsl  design  and  analysis  of  experiments  to  cooperative  clinical 

groups  studying  cancer  chemotherapy  and  to  associated  individual 
investigators,  with  allied  research  in  statistical  methodology. 

(A)  Objectives ;  The  primary  objective  is  to  provide  assistance  in 
the  design,  interpretation  a&d   evaluation  of: 

{&}   clinical  trials  conducted  by  cooperative  groups  under  the 
auspices  of  CCHSC 

<b)  experiments  conducted  by  individual  Investigators  associa- 
ted with  clinical  work  in  the  MCI.  This  includes  advising 
these  cooperative  groups  on  procedures  outlined  in  the 
protocols  in  order  to  assure  a  statistically  valid  study. 

(b)  Methods  eiaployed;  The  problems  require  use  of  the  standard 

methods  of  bioioetry  and  probability,  with  the  necessary  modifi- 
cations required  by  individual  problems »  Should  standard  ' 
statistical  techniques  not  suffice  to  handle  the  probleiR,  new 
methods  are  developed. 

(C)  Major  findings;  This  project  is  priaaerily  of  a  service  nature 

and  aids  ether  investigators  in  arriving  at  biological  and  medical 
findings.  Such  assistance  is  usually  acknowledged  in  the  publica- 
tions of  the  researchers. 
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(D)  gignlfieance  to  the  program  of  the  Institute;  Tiaa  significance 
of  this  project  to  the  program  of  the  Institute  is  illustra- 
ted by  listing  the  groups  for  ^ich  statistical  assistance  has 
been  provided.  These  include: 

(a)  For  the  Acute  Leukemia  Cooperative  Study  Group,  advice 
on  statistical  aspects  of  new  protocols  provision  of 
necessary  randosaizations  and  assistance  in  the  analysis 

of  the  results  o£  completed  and  partially  completed  studies; 

(b)  provision  o£  statistical  consulting  to  the  Eastern  Coopera- 
tive Group  (solid  tumor) ; 

(c)  statistical  assiatance  to  the  Multiple  Myeloma  Study 

Subgroup . 

(1)  Proposed  course  of  project;  Ho  essential  change  in  services 
provided . 


PART  B  included:  No 
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1,  Biomefcry  Branch 
2»  Experteental  Statistics 
FIS-MIH  Section 

Individual  Fsroject  Report       3.  Bethesda,  Md. 
Calendar  Year  1958 

Project  Title:  Statistical  Consulting  and  Research  Services 

Principal  Investigator;  Hathan  Mantel 

Other  Investigators:  Edmund  A.  Gehan,  Mary  W.  Fox,  Joan  Mo  Gurian, 
Liia  K.  Randolph J  Robert  J.  Taylor,  Lyman  Crittenden 

Cooperating  Units:  BSone 

Man  Years  (calendar  year  1958) : 
Total:       4  3/4 
Professional:  3  1/2 
Other:       11/4 

Project  Description:  Provision  of  censultafciv®  services  in  statistical 
design  and  analysis  of  experiraentSj  with  associated  research  in 
statistical  iiiethodologyo 

C^)  Objective  18;  The  primary  objective  is  to  provide  assistancs  in 
the  design,,  interpretation,  and  evaluation  of  experisaents  and 
SH^rveys  conducted  by  researchers  at  the  National  Cancer  Institutes, 
(and  other  institutes,  on  request).  This  includes  referee 
services  for  the  Journal  of  the  national  Caacer  Institute, 
Cancer  g^eseareh  and  Biometrics,  and  nsatheatatical  assistance  for 
developntsnt  of  theoretical  models  of  biological  behavior. 

(B)  Methods  Eiaiployed;  The  assistance  described  above  is  accoaoplished 

using  the  standard  methods  of  biometry,  statistics,  and  pro- 
bability, with  the  necessary  modifications  required  by  the 
problem  at  hand.  Frequently,  the  standard  statistical  methods 
are  not  sufficient  to  handle  the  problem  on  which  assistance  is 
being  given,  and  it  becoases  necessary  for  the  personnel  of  the 
Section  to  originate  new  isethods. 

(C)  Major  findings;  As  a  service  organization,  this  Section  primarily 
assists  other  researchers  in  making  important  biological  and 
nsedicfil  findings,  rather  than  in  making  such  findings  directly. 

Such  assistance  is  frequently  acknowledged  in  the  publication 
of  findings  of  the  researchers.  Exaaaples  of  the  kind  of  research 
probleiHS  in  «fcich  assistance  is  given  are  shown  belo».  Occasion- 
ally t  the  nature  of  the  assistance  is  such  as  Co  warrant  co- 
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FiRT  A  -  continued 

authorship  rather  than  sinsple  acknowledgement «  Also,  new 
statistical  methods  originated  in  this  office  to  handle 

certain  problems  are  sometisaes  important  enough  to  warrant 
separate  publicffltion. 

0}   SijSKificanea  to  the  program  of. the  Institute »  The  significance 
of  the  contribution  of  this  Section  to  cancer  research  is  bast 
illustrated  by  the  probleias  In  which  the  Section  has  provided 
statistical  assistance.  These  include: 

(a)  studies  of  aati-Ieukemic  agents  with  respect  to  efficacy 
and  toxicity  to  host; 

(b)  investigations  of  possible  synergistic  combinations  of  anti- 
leukemic agents; 

(c)  screening  programs  for  anti-tuaior  agents; 

(d)  programs  for  assaying  horusonal  effects  of  steroids; 

(e)  epideMologic  studies  of  cancer; 

(f)  studies  on  the  incidence  of  lung  metsstases  following 
surgery  or  other  treatasant; 

(g)  assay  of  chicken  lymphomatosis  virus; 

(h)  roicrophotographlc  studies  of  tissue  culture  growth; 

(1)  methodology  for  assaying  size  and  nuiaber  of  cancer  cells 
in  snisQ&l  tuisors; 

(j)  study  of  the  distribution  of  ascites  tumor  sizes; 

(k)  study  of  genetic  differences  in  response  to  chemotherspeutlc 
agents ; 

(1)  study  of  development  of  resistance  to  cherootherapeut ic  &g®nti 
in  T!ilce; 

(la)  study  of  inter- relationship  of  factors  Influencing  metabol- 
ism in  the  norraal  and  diseased  rat; 

(n)   evaluation  of  therapies  in  controlled  clinical  trials; 

(o)  exasainstion  of  behavior  of  antibiotic  beers  in  the  prissry 
screen  of  th.®   CCMSC. 
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FMT  A  r  continued 

(E)  Proposed  course  of  pgoject;  There  will  be  no  essential  change 
in  the  work  done  under  this  project. 


PAM  B  included  -      Yes 
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PART  B;  Honors 0  Awards,  asad  fiablicatioa® 
Fubllcatiofis  otter  than   abstsraets  from  this  project: 

H«ajphr@y8,  S„  Ros  Goldin,  Ao,  V«ndit£i5  J„  Mo  and  Mantel,  Ho: 

Th®  Influsnce  of  ABmthoptmttn  on  the  Survival  IIsba   of 
I^ukemie  Mice  with  Rmapmct   to  Food  Intake,  Body  Wei^t 
Changes  and  Tumor  Gzoi^ho  Jo  Slato  Cancer  Insto  20: 
211-218,  1958 

Schatten,  y.  E.,  Mantels  N.  and  Mider,  Q.   B.  A  Relationship 
Between  Amount  o£  Mecrosls  in  Hslker  Carcinoma  256  and 
Concentration  of  Heoioglobin  in  the  Host's  Blood,  Cancer 
Research  18:  274-278,  1958. 

Bartlett,  R.   G.,  Mantel,  H. ,  Foster,  G.  L.,  Bernstein,  f.: 
Gore  to  Surface  Thersaal  Gradients  in  the  Rat  at  Several 
Environmental  Teioperatures <,  Araer.  J.  Physiology  193: 
541-546,  195S„ 

Goldin,  A.,  Venditti,  J.  M. ,  Humphreys,  S.  R.  and  Mantel,  K,: 
Quantitative  Evaluation  o£  Chemotherapeutic  Agents  Against 
Advanced  Leukemia  in  Mice,  J.  Mato  Cancer  Xnsto  21: 
495-511,  1958. 

Mantel,  H.:  An  ^x|»erimental  Design  in  Combination  Chemotherapy. 
Monograph,  Screening  Procedures  for  Experimental  Cancer 
Chemotherapy,  Annals  M.  Y.  Acad.  Sciences.  In  Frees. 

Goldin,  A,,  Suffi5>hreys,  S.  R.,  Venditti,  J.  M,  and  Mantel,  H.: 
Factors  Influencing  Antitumor  Synergism:  Relation  to 
Screening  ^Methodology.  Monograph,  Screening  Procedures 
for  Experimental  Cancer  Chemotherapy.  Annals  M.  Y.  Acad. 
Sciences.  In  Press. 

Hayes,  R.  L.  and  Mantel,  N.:  Procedures  for  Computing  the  Mean 

Age  of  Eruption  of  Human  Teeth.  J.  Dental  Res.  37:  938-947,  1958. 

Haenszel,  W-,  Shis&in,  M.  B.  and  Mantel,  H.:  A  Retrospective  Study 
of  Lung  Cancer  in  Women.  J.  Hat.  Cancer  Inst.  21:  825-842,  1958. 

Goldin,  A.,  Venditti,  J.  M.,  Humphreys,  S.  E.,  Shuster,  L.,  Darrow, 
R.  A.,  and  Mantel,  H.:  Advanced  Leukemia  as  a  Tool  for  Chemo- 
therapeutic  Studies.  Acta  Unlo  Internat.  contra  cancrum. 

In  Press. 

Ymntel^   I!,  and  Maensaels  W.:  Statistical  Aspects  of  tha  Analysis 
of  Data  from  Itstrospecfcive  Studies,  To  be  published  in 
J.  lato  Cancer  lEst.-,   — ..  . 
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Gshaa,  E.  A.:  San^^ling  and  Screening  Problems  in  a  Rheumatic 

Heart  Disease  Case- finding  Study o  MsXo   J.  Pub„  Heal£fe 
48:  1335-1341,  1958 


Honors  and  Awards  relating  to  this  project: 

Nathan  Mentel  was  swarded  an  Aiaerican  Statistical  Association 
grant  to  attsnd  mgeting  of  the  International  Statistical 
Institute  in  Brussels,  Belgium. 

Hathan  Mantel  presented  &n   invited  address  to  the  Adolph  Quetelet 
Societe  in  Brussels,  Belgium. 
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2.  Citalcai  Mmmtwy 

fHS-MIH 

IndivicUaai  FreJegE  Ref®ir£ 

Cal^das  leaff  1958 


fa^t  Ao 


f^oj^st  fi«gl@s  $^iusul£a£i«!in  on  eaxi^mw  if^glsEers  and  af^li€Atlon 
ef  @£acl@ti@al  stethe>d«s  to  mtudy  of  ganecir  In  htnaa  |p>of«ila°' 

tiOIWo 

friasif-sl  Inve^etgafiorss  WllllaiB  Haewssel  and  Sidney  Jo  Qutlmw 

Otheir  Invest igasorss  All  professional  fsirsoanel  on  staff®  ©f  bo£h 

§«et:loaaio 


Man  fea&'fii  (ealendas'  ynm   1958])  s 
fo£«l;       3 
fro£@@@lonals  Z 

Project  descriptions 

(A)  Objecfclveer  To  assist  other  bg>aaches  of  the  Satianal  Cancer 
Institute,  State  and  local  health  departments,  and  other 
health  ag«ncle@i  by  consultation  and  advice  on  methodological 
problemiSi  in  the  maintenance  of  cancer  registers  and  ©n  tha 
analysis  of  /data  collected^  Ihls  includes  the  deveiopnent 
of  statistical  tool®  useful  for  the  analysis  of  field  ob- 
servations on  human  populations  and  their  application  to 
specific  problesoSo 

(B)  Method®  Employed;  The  coneultatton  draw®  o»  standard  statigt- 
Ical  and  actuarial  t®chni4«eg  and  accepted  principles  for 
recerd/s  nsanageffient ,  .^'Ith  necessary  loodifications  reki«irad 
for  an  Indlvldtsdil  study  gituatlonc  Many  of  the  problem®  c«r? 
be  handled  by  correspondence,  but  field  trips  are  renulred 
in  several  instances o  Gonsiideration  mamt   be  given  to  the 
®tudy  ©bjectivaii  of  the  individual  investigator  or  agency, 
the  s%l@tlng  admlni^trutlve  arrangements  and  the  perscnnel 
and  financial  m@ans  at  hand  to  Is^leaent  the  program  of 
operations  and  studleis. 


132 


Fast  A  -  contlnuad  SertAl  !feo  __|0___ 

(B)  Metho4®  Esmsloyed  -  continued 

i%3St   of  the  consultation  work  in  thi@  area  concerns  ptoblssm 
in  the  intsg^-atted  use  of  data  iz&m  various  study  teehniHue^: 
analyses  o£  mortality  data,  controlled  retrospective  studies, 
prospective  studies  of  special  cohorts'^  osorbidity  surveys, 
screening  of  populations  fo?  precursive  signs,  and  cancer 
regisBtsrSo  The  Branch  staff  i®  particularly  interested  in 
the  methodological  probleous  and  issues  involved  and  ,/ill 
continue  to  do  research  in  this  area. 

(C)  lfet)og  Findings;  Acting  in  the  capacity  of  a  service  organi;<ia- 
tion,  the  Sections  priiaarily  assist  other  investigators  In 
shaping  their  operations  and  foriaulating  their  findlng@o 
Sometimes  this  assistance  is   acknowledged  in  publicationts  by 
the  individuals  aaslsted. 

(D)  Significance  to  the  program  of  the  Ingtitute;  Many  of  the 
benefits  of  the  consultation  program  are  long-range  in 
nature  and  consist  of  setting  up  record  Byet&m   and  study 
situations  which  enlarge  the  potential  iitudy  resources  of  liCI 
find  related  organiisatlonsi  o  The  major  activities  in  the  past 
year  are  indicated  belo^/: 

1.  Collaboration  in  the  analyigis  of  data  fr^n  the  Connecticut 
cancer  register  (this  collaboration  is  so  estenslve  that 

it  is  reported  as  a  separate  project) » 

2o  Advice  to  hospitals  on  maintenance  of  cancer  registers , 
&   daaand  istiiBulated  by  the  American  College  of  Surgeons' 
program  for  tumor  clinic  accreditation o 

3.  Assistance  to  the  Cancer  Oiemotherapy  National  Service 
Center  in  planning  the  organi;iatlon  of  its  Snd-Eesults 
Section  and  In  the  development  of  a  net-.^ork  of  reporting 
cancer  registers o 

4o  Assistance  to  Field  Investigations  and  Demonstrations 
Branch  in  coding  data  on  personal  characteristics  of 

veterans  in  the  MGI-Veteran@  Administration  for^^ard  study 
of  lung  cancer  among  veterans  holding  Government  life 
Insurance  policies » 

56  Assistance  to  laboratory  of  Pathology  in  Its  retrospec-° 
tlve  investigations  of  cervical  cancer  aiaon^  Je^rish  and 
non-Je»lsh  x^omen  in  Hew  York  City  and  Israel  and  of 
bladder  cancer  in  ^w  Orleans  o 
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f&tt  A  -  continued  Serial  Koo'  60  _ 

W  SlgaifieaaE®  fco  the  proggaa  ef  the  Institute  -  coBtlousd 

60  Asiisistance  to  BTo   Zubrod  in  establishing  a  tusso?  registes' 
for  patient®  treated  in  the  Clinical  Canter «     Consulta- 
tion to  Clinical  Center  investigators  in  the  design  of 
special  study  f&nm  and  procedures o 


7o  Develofsaeat  of  plan®  for  a  register  of  the  Indian  g«p«ala- 
tion,  particularly  that  portion  receiving  car®  frosa  th® 
Indian  Health'  Servieso     Such  a  register  is  essential  to 
the  conduct  of  many  epidetaiological  studies  of  cancer 
among  Indians  planned  as  part  of  the  »CI  estraoaural  and 
intriuaural  prograzoso 

80  Work  on  problems  in  the  integrated  use  of  the  variims 
study  technique® :  analyses  of  mortality  data,  retro- 
spective studies  of  diagnosed  cases  and  matched  controls, 
prospective  studies  of  special  cohorts »  morbidity  survey®, 
screening  of  populations  for  precurslve  eigna,  and  cancer 
registers o     During  1058  an  expository  paper  .-.as  written 
dealing  v/ith  the  analysis  of  data  obtained  in  controlled 
retrospective  studies o 

9  c.   In  cooperation  with  the  Office  of  Biometry,  »i  vis  ion  of 
Research  Service®,  an  IBM  650  sesspster  fwog^am  hm  been  • 
developed  for  the  act«aa3>lal  analysis  of  the  survival  @ss» 
perlence  of  esatsmr  patients » 

lOo  Prelimlaary  es^lorAeioos  oa  the  d^velcfmeat  ©f  int©?° 
national  ecaofiarieon®  on  ©urvtval  ©a^giesience  of  ©aneer 
patlentss  were  begiuno     Semm  dlffe^^snees  in  (gances  reglst@ir 
eoaeept®  and  pro®ed«r©®  ameag  ®©isatrl®«  exisfi  and  elmm 
Attention  to  standardlsfition  of  d@£initlens  is  @@senelstl 
fe©  th«  fofewff®  ffisasc®®®  of  fchia  warko 


llo  Prspaifofelon  of  fr©f@s©ioasl  and  lay  edueatloaal  material® 
offl  ©sne®?  iBieid@ae@e  mortality j   and  survival.,     The  Bi^ecsfy 
Bran€h_^hlie®ticffl„  "ERterM  of  Caa@er  Xl&n«sji  1@  th@  ^i«:«d 
m&tm'''  hm  b®effi  f-sv©rably  w^mivmd  and  the  initial  priasfe- 
li&g  of  2S»000  <S€^tm  <s3^asmtmdo     A  revised  sn 
edition  ©£  this  publieation  is  plaansd  for  1960o 


134 


fatffe  A  "  emjielmiied  Serial  ttoo  60 

(E)  Fgoj^osed  coug®e  of  Fgojeet;  Special  atCenCloa  -./ill  be  given 
Co  inCernACiooal  collabos'atlon  studies  of  survival  ea^eirience 
and  epidemiology  with  cances^  registers  in  England  and  Wales, 
I^niaa^k,  Horway,  Finland,  France  and  the  Soviet  SUnion.,  A 
meeting  »ith  rsf>7csentative@  fresn  those  countsleas  .vill  bs 
held  in  Bethesda  in  January  1959.  A  series  of  eschang®  visits 
of  investigators  is  also  conte&^latedo  These  activities  v^cmld 
make  fxs«sible  a  fruitful  session  en  International  ceiiif«ri@@n@ 
of  endoresult®  of  cancer  tseatment  by  the  cime  of  the  Eighth 
International  Qincer  Congress  In  196/.0 

fart  B  Included:  Yes 
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Serlai  Moo       60 

Fairt  B:   Honors,  A./<trd«,   and  Fubllcatlons 

Fublic<&Clci«s  other  than  abstractii  from  this  {project: 

Blcmetfry  Branch,  NCI:   Excent  of  Cancer  Illnees  In  the  lilted 
States «      Fubllc  Health  Service  Fubllcation  Hoc   J47,    1938 

Mantel,   No,  and  Haea^;:,el,   vi,:  Statistical  aspects  of  the  analysis 
of  data  froca  retr@^p>ective  studies.     To  Oe  published  in  Jo 

Hato   Cancer  In»t» 

Sutler,  So  Jo  and  Ederer,  Fo :  g^ucitaum  utilisation  of  the  life 
table  method  in  analy;2;ing  survivals  Jo  Chronic  Ms,  8:  €>99'' 
71Z,  1958 

Honors  and  Awards  relating  to  this  projeet:  Kone 
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ANNUAL  REPORT  FOR  CALENDAR  YEAR  1958 

NATIONAL  CANCER  INSTITUTE 

CANCER  CHEMOTHERAPY  NATIONAL  SER7ICE  CENTER 

]Jitroduetlon 

The  national  program  organized  to  seareh  for  ehamotherapeutie 
agents  to  be  used  in  treatment  of  cancer„  is  coordinated  by  the 
Cancer  Chemotherapy  National  Service  Center o  Interrelated  researeh 
projects  are  being  carried  on  throughout  the  nation  in  universitiesg 
hospitals g  government  laboratories  and  private  industry  in 
cooperation  with  the  programo  Some  of  the  specific  functions  ®f 
the  Center  are  to  undertake  direct  responsibility  for  contractual 
research^  appoint  needed  technical  advisory  panels ^  arrange  for  ex= 
Chang©  of  information^  promote  voluntary  cooperation  among  scientists j 
and  render  technical  and  other  services  to  cooperating  scientists o 

The  major  en^hasis  during  the  year  has  been  on  mobilizing 
the  industrial  research  potential  for  cancer  drug  developraento 
Some  2U  contracts  have  been  activated  or  committed  with  18  drug 
manufacturing  companies o  A  special  patent  policy  was  evolved  to 
cover  these  contracts « 

In  conjunction  with  the  industrial  pregram  there  was  also 
a  major  expansion  of  nonindustidel  contracts  covering  drug  screen=> 
ing^  screening  methodology^  pharmacology^  and  statistical  services o 

Tho  years  of  large-scale  screening  of  chemicals  and  natural 
products  have  yielded  several  hundred  interesting  materials o  The 
problem  of  choosing  those  which  merit  clinical  trial  is  receiving 
much  attention  and  appears  to  be  nearing  practical  solutions  The 
many  clinical  investigators  awaiting  new  materials  to  test  shoiild 
soon  be  supplied  with  a  n\Mber  of  new  agents,  and  within  the  next 
12  to  16  months  a  permanent  bottleneck  is  esqpected  to  emerge ,  narnely^ 
clinical  testing  capacityo 

The  division  of  effort  among  the  various  types  of  research 
organizations  is  now  becoming  fairly  well  establishedo  Synthesis 
or  isolation  of  new  driigs  is  largely  an  industrial  activity  and  is 
financed  in  indvistry  with  private  funds  o  Most  drug  testing  is  by 
commercial  consulting  laboratories  or  by  drug  houses  under  "in==plaat" 
screening  contracts  with  the  govemmento  Clinical  trial  @f  new 
agents  is  at  government  expense  and  is  provided  through  teaching 
hospitals  of  medical  schools  and  throxigh  government  hospitals  of 
the  Veterans  Administration  and  Public  Health  Service o  Basic  re« 
search  is  largely  a  university  activity  supported  through  grants o 
Research  on  screening  methodology  is  proceeding  in  all  types  ©f 
organizations o 
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The  role  of  the  Cancer  Chemotherapy  National  Ser¥i@e  Center 
in  this  large  drug  dsvelopmeat  program  has  beeome  increasingly 
important  and  complicated  o  Three  years  agO|,  when  the  Center  was 
established^,  the  advisory  panels  could  follow  all  activities 
closely  and  advise  on  even  the  most  detailed  technical  decisions ^ 
With  the  rapid  expansion  @f  the  program^  panel  participation  in  " 
detailed  operational  decisions  has  become  impossible^  and  the 
CCNSC  staff  has  had  to  fill  the  gapo  Recruitment  of  technical 
staff  has  lagged^  especially  in  the  clinical  and  pharmacology 
areas o  Despite  these  difficulties^  the  CCNSC  has  become  accepted 
as  a  coordinating  body  through  which  industry^  government^  and 
the  academic  world  are  finding  ways  of  working  together  effectively 
in  the  field  of  cancer  chemotherapy <> 


The  cancer  chemotherapy  program  includes  a  variety  of 
activities s  research  training^  fundamental  research,  independent 
research  projects,  inter-institutional  research  projects^  testing 
programs  operated  on  a  service  basis^  "in»plant"  testing  programs^ 
pilot  plants^,  a  centralized  cancer  registry^  an  information  ex- 
change^  a  bibliographic  sei^ricej,  a  chemical  procurement  service^ 
and  a  biostatistical  consultation  service o  The  following  describes 
the  areas  of  the  projects  supported  through  research  grants  and 
contracts  o 

Research  Grants 

Table  I  shows  the  recent  trends  in  program  emphasis  in 
research  grants  <>  Most  of  the  increases  have  come  in  the  areas  ©f 
clinical  trial  and  chemical  synthesis c  There  is  no  increase  in 
basic  research  or  in  screeningj,  and  virtually  none  in  large  inte- 
grated research  programs.  Since  this  distribution  @f  effort  reflects  the 
jdesires  of  the  applicants  and  is  free  of  Mas  by  the  reviewing 
bodies^  it  seems  reasonable  to  assume  that  support  of  basic  re- 
jsearch  is  fairly  well  saturated  and  that  the  existing  large  inte= 
grated  programs  are  operating  at  full  capacityo  In  most  instances 
the  large  programs  are  limited  by  lack  of  space g  and  major  additional 
research  faciU. ties  are  being  constructed  for  at  least  two  of  therao 
1?he  recent  activation  of  very  large  service-type  screening  contrasts 
probably  es5>lains  the  slackening  of  demand  for  grant  funds  in  the 
screening  areat, 
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The  indapendent  resear«sh  projeets  are  more  or  less  self-contained 
and  the  investigators  participate  in  the  cooperative  program  of  the 
CCWSC  to  a  very  limited  extent o  However^  CCNSC  provides  a  variety  ©f 
services  upon  request^  such  as,  procuring  chemicalSj,  sereeningj,  hormone 
assays,  preclinical  phanaacologyg  statistical  consultations,  technical 
Sjiformationg  etco 

There  is  one  major  exception  to  the  generalization  that  re- 
search grants  stpport  independent  projects  conceived  and  advocated  by 
individual  scientists  in  nonprofit  academic  institutions  j,  namely^  grants 
which  support  cooperative  inter=°in8titutional  clinical  trials o  CCNSC 
usually  provides  the  chemicals  for  such  studies^,  assists  in  designing 
experimental  protocols^  and  prevides  statistical  consultationo  These 
clinical  groups  are  an  essential  part  of  the  coordinated  drug  develop- 
ment  program  and$  as  the  flow  of  new  agents  increases^  will  work  even 
more  closely  with  CCNSC o 

Research  Contracts 

Funds  appropriated  for  the  cancer  chemotherapy  contract  program 
have  increased  substantially  in  the  past  three  yearsj  from  $Ug323j(000 
in  19579  to  011g9O595OO  in  1958  and  $l83lli25»000  in  1959o  Table  II 
summarizes  the  estimated  disposition  of  fiscal  year  1959  contract  funds 
by  major  activities  as  of  June  30;,  1959 o 
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Gontraet  proposals  are  ordinarily  by  invitation  @nlyo  The  de^ieien 
to  invite  specif ie  proposals  is  made  by  CCNSC  as  a  result  of  study  of  the 
needs  by  panels  and  staff o  Proposals  in  most  categories  are  reviewed  by 
the  staff g  the  panelsi,  and  the  Contract  Review  Boardj  interagency  transfers^ 
procurement^  and  personal  service  contracts  are  usually  handled  entirely 
by  staff o  If  approved  by  CCNSC g  proposals  are  eonverted  int®  aetive  eon= 
tracts  by  negotiation  with  the  prospective  contractoro  The  negotiation 
team  usually  includes  technical  staff  and  administrative  experts,  con- 
tract specialists,  and  cost  analysts o  Occasionally  legal  talent  is  also 
required o  Contracts  may  be  on  the  basis  of  fixed-price,  costj  cost-plus^ 
fixed  fesj  or  cost<=8haringo  Contracts  are  let  on  an  annual  basis^  but 
whenever  possible  the  contractor  is  given  written  assurance  of  the 
Government's  intention  to  continue  the  project  over  a  stated  number  ©f 
years  if  funds  are  available » 

Scope  of  the  Existing  Program 

The  cancer  chemotherapy  program  has  developed  along  the  following 
lines: 


Industry  has  gradvially  increased  its  contribution  of  synthetic 
chemicals  for  screening  to  the  point  where  such  chemicals  are  now  being 
furnished  in  almost  equal  niirabers  by  industrial  and  non~industrial 
organizations o  Nearly  all  chemicals  are  now  being  selected  by  the 
supplier  on  a  "rational"  basis |  few  chemicals  are  being  obtained  by  the 
"off'-the^shslf "  procedures  that  characterized  the  first  year  of  the 
CCNSC  screening  program o 

It  is  estimated  that  lOjOOO  new  synthetic  chemicals  per  year 
can  be  obtained  for  the  screening  program  on  a  continuing  basis  from 
sources  in  the  United  States o  To  raise  the  rate  to  15,000  per  year 
would  probably  necessitate  tapping  foreign  sources o 

Primary  Screening 

Routine  screening  activities  were  expanded  from  the  original 
five  laboratories  to  three  other  non-industrial  service  laboratories o 
In  addition,  "in<=plant"  primary  screening  contracts  were  established  with 
five  pharmaceutical  companies o  Most  of  the  new  screening  contractors 
are  still  tooling  up  and  have  not  reached  projected  capacityo   The 
routine  screening  of  materials  against  three  mouse  tumors^^arcoma  l80j 
Carcinoma  755s  snd  Leukemia  L1210-=fluetuated  around  800  synthetic 
chemicals  and  2,500  antibiotic  culture  filtrates  and  other  natural 
products  per  month o 

The  use  of  tissue  culture  as  a  primary  screening  device  was 
launched  on  a  large  field-trial  basis o  Six  contracts  were  let  for 
this  purpose o  Under  these  contracts  almost  20,000  materials  will  be 
tested  in  tissue  culture  as  well  as  in  the  three-tumor  routine  screen o 
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The  operation  of  these  large  screening  programs  requires 
over  three  million  mice  per  year  of  which  over  one  million  are 
first  generation  hybrids  resulting  from  the  cross  of  05?  black 
females  with  dba  males  o  To  obtain  and  guarantee  contin\2©d  avail= 
ability  of  high  quality  mice  in  sufficient  nurabersj  the  CCNSC  has 
sponsored  the  establishment  of  a  national  production  program  for 
inbred  micso 

At  present  all  breeding  stock  originates  from  a  small 
nucleus  of  hi^ly  pedigreed  mice  at  The  Jackson  Ifemorial  Laboratoriesj 
Bar  Harbor,  Maine »  Trust  stocks  of  this  same  nucleus  are  maintained 
at  three  other  genetic  centers  to  insure  against  loss  of  strains 
through  disease  or  disaster o  The  Primary  Genetic  Center  (Jackson 
Memorial  Laboratories)  furnishes  production  breeders  to  five 
satellites  for  commercial  production  of  experimental  animals o 

Several  other  steps  have  been  taken  to  assure  availability 
of  high  quality  miceo  These  include  (1)  creating  specifications 
for  minimum  standards  for  mouse  production,  (2)  operating  a  system 
of  inspection  and  accreditation  of  mouse  breeders,  and  (3)  operating 
a  series  of  diagnostic  laboratories  for  detecting  and  controlling 
ectromelia,  salmonellosis,  and  other  diseases  of  laboratory  animals. 

The  Screening  Panel  and  CCNSC  staff  have  worked  to  improve 
the  efficiency  of  the  primary  screen.  One  major  move  was  to 
institute  a  sequential  analysis  technique  so  thai  negatives  can 
be  eliminated  with  fewer  tests  and  lower  cost,  and  more  reliable 
data  can  be  obtained  on  interesting  materials.,  Under  this 
sequential  scheme  each  test  system  is  organized  on  the  basis  of 
three  successive  stages,  each  of  which  uses  a  somewhat  smaller 
mamber  of  mice  than  would  be  used  if  one  relied  on  a  single  stage© 
The  first  stage  eliminates  those  compounds  which  fail  to  show 
moderate  ef f ectiveness «  It  takes  an  average  of  Uo2  tests  and  $0 
mice  to  eliminate  a  material  which  is  clearly  negative  in  all 
three  tumors,  and  costs  approximately  $100©  Those  few  compounds 
which  pass  go  on  to  the  second  and  third  stages,  which  are  more 
discriminating o  These  stages  require  about  17  percent  additional 
tests  o 

The  sequential  analysis  technique  is  set  up  on  a  statistical 
basis  ^ich  permits  approximately  one  percent  of  the  materials  to 
pass  the  initial  screening  teste  Those  which  pass  the  three-^stage 
test  ar©  considered  definitely  interesting  and  are  subjected  to  more 
intensive  evaluation  to  determine  the  reproducibility  of  the 
findings I  some  of  these  compo^mda   then  proceed  to  intensive  secondary 
screening  and  to  preclinical  pharmacologyo 

The  sequential  testing  system  appears  to  be  of  value  as  far 
as  pure  chemicals  are  concerned o  On  the  other  hand,  it  appears 
less  desirable  for  the  screening  of  crude  natural  products o  CCIJSG 
is  instituting  a  simpler  two°stage  test  which  will  be  more 
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©conomical  and  more  efficient.,  The  sharacteri sties  ef  this  teat 
■Mill  be  very,  siirdlar  to  the  thres=stag©  systeiri  for  synthetics  o 
Only  eight  perceat  addi-tional  tests  ar®  req-uired  for  this  sequence 
as  coss^ared  with  17  percent  for  the  three^stage  sequence,  o  A 
greater  emphasis  will  be  given  to  reta  sting  posiMves  and  to 
assaying  f  ■.'•actions  and  concentrates  produced  during  the  isolatd.on 
of  active  ingredients,, 

Secondarj  Screening 

Th.e  capacity  for  secondary  screening  ^sas  enlarged  by  the 
activation  of  'll|.  contractsj  including  nine  with  industrial  concerns  o 

It  is  estimated  that  not  more  than  one  ©ut  of  five 
materials  which  pass  sequential  testing  will  have  sufficiently 
reproducible  activity  at  low  enough  toxi.city  to  be  recommended 
for  preclinical  pharmacology  o  Since  about  lOjjOOO  syp  the  tics  are 

screened  each  year^  approximately  100  will  pass  the  test  and  not 
over  20  will  be  recommended  for  preclinical  phaiinacologyo 

Secondary  sereening  is  complex  and  must  answer  many  questions 
for  scientists  of  all  disciplines  engaged  in  a  variety  of  studies 
and  operations „  For  the  chemist^  secondary  screening  must  indicate 
whether  a  "positive"  compound  is  sul'ficiently  active  to  warrant  th© 
synthesis  of  related  compounds  o  K  related  compounds  rT'S  sj^fithesizedj? 
the  degree  of  activity  and  the  degree  ©f  toxicity  of  each  one  must 
be  supplied  to  giJide  future  synthesis  and  to  suggest  a  stopping 
point o 

The  pharmacologist  must  be  supplied  with  pertinent  infsr^ 
laation  to  determine  which  compounds  should  be  subjected  to 
extensive  toxicity  testing  mid  how  each  should  be  tested o 

The  clinician  is  interested  in  which  compounds  are  worthy 
of  clinical  trials  which  tumors  each  should  be  tested  against,,  how 
the  drug  should  be  given^  and  what  type  of  response  to  expect o 

The  industrial  research  director  in  eljarge  of  an  antibiotic 
program  has  an  even  more  difficult  list  of  questions o  (l)  Is  this 
crude  culture  filtrate  really  active?  (2)  Is  the  activity  the 
result  of  one  or  several  ingredients?  (3)  Is  the  active  ingredient 
a  new  material  or  something  already  studied?  (U)  Which  cultural 
conditions  produce  the  highest  yield?  (5)  Is  it  really  worth 
isolating?  (6)  Which  is  the  best  assay  test  for  following  the 
fractionation?  (?)  Having  reached  a  given  state  of  purity^  is 
the  material  sufficiently  prosnising  to  merit  continued  effort? 
(8)  Having  isolated  a  pure  chemicalj,  is  it  really  the  substance 
which  caused  activity  in  the  crude  material? 

Obviously  a©  single  test  can  answer  all  these  questions o 
Fiirthermorej,  existing  techniques  leave  imnj  questions  unaagrwersd 
or  only  paartially  answaredo 
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Various  secondary  screening  tests  available  imder  eontract 
are  as  follows? 

lo  Dose=response  tests  on  Sarcoma  I80j,  Carcinoraa  755s  ^^ 
Lexikeniia  11210  both  by  oral  and  parenteral  routes  g 

2o  OptimiOT  dose  regimen  and  dosage  forms j, 

3o  Tissue  culture  tests  in  fluid  or  semifluid  media^ 

lio  Evaluations  against  selected  aniiual  turaor  systems  ( spectrum)  ^ 

5»  MLcrobiological  evaluations  with  'told"  and  drug<=resi3tant 
raisr  oorganisitts  g 

60  Cross  resistance  studies  with  drug=.resistant  tumors ^ 

7o  Tests  for  collateral  sensitivity  with  microorganisms 
and  tumors  I, 

80  Dietary  restriction  studies, 

9o  Combination  cherastherapyj, 

1  lOo  ELochemical  evaluations  on  respiration,  specific  enzyme 

I         inhibition^  etco 

Active  negotiations  are  in  progress  for  expansion  of  the 
secondary  screening  program  both  as  to  variety  of  tests  offered  and 
as  to  capacity  for  volume  operation o 

Etxdocrinoloi 


The  program  to  evaluate  the  use  of  hormones  and  hoiraone 
analogs  in  cancer  chemotherapy  has  been  qtiite  active »  Since  com^ 
pounds  for  clinical  study  are  selected  on  the  basis  of  their 
endocrine  properties,  the  major  laboratory  eit5)hasis  is  on  hormone 
assay  techniques o 

During  the  past  year  approxiraa,tely  3j)000  hormone  assays  were 
carried  out  on  almost  500  compounds,  and  the  resultant  data  were 
compiled  in  a  book  of  profiles  for  the  use  of  advisory  groups  and 
cooperating  clinical  groups o  This  characterization  ©f  compounds  is 
now  given  in  terms  ®f  seven  standardized  assays,  and  ten  other  assay 
end-=points  of  interest  to  investigators  are  being  evalxjated  for  use 
in  such  profiles o 

In  the  clinical  area,  the  effects  of  hh  hormone  analogs 
(ehiefly  steroids)  were  studied  in  breast  cancer o  In  addition,  the 
CCNSC  supplied  steroids  and  consultative  service  to  ten  VA  clinicians 
for  use  in  lung  ©ancero 
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Up  to  the  present  the  endoerinolegy  program  has  been  Mad. ted 
laainly  to  steroids  and  steraid-siirolating  eoinpoundS|  however^,  it  wj.!il 
s@on  he  extended  to  th;yroxia  analogs  axid  pituitary  fractions  <,  Plans 
on  these  are  proceeding  slowly^  sin©e  this  is  relatively  imexplered 
territory  and  an  entirely  new  series  &£  assay  procedures  and  experi- 
mental approaches  will  have  t©  he  worked  onto 

The  endocrinology  program  has  been  set  up  to  build  a  large 
inventory  of  compounds  with  endocrine  or  end@ei*ine'=inhibit5ry  aetivity^ 
to  characterize  these  eompaiinds  in  as  many  useful  aspeets  as  possible ^ 
and  to  offer  them  for  eaqjeriiaental  and  clinical  vise  in  context  with 
an  abundance  @f  inf ©rraatioa  that  may  be  the  material  ©f  new  working 
I^?p©theseSo  It  is  hoped  that  this  approach  will  increase  ®ur  under= 
standing  ©f  endocrine  factors  in  cancer  at  the  same  time  that  all 
possible  speed  is  achieved  in  actually  finding  endocrine  agents  use-' 
ftil  in  treating  cancer  o 

Pharmaeelogy-'Ba.®  chemistry 

At  present  68  e©mp®unds  are  undergoing  preslinieal  evaluatism 
studies o   Final  reports  on  acute  and  ehronic  toxi.eities  in  animals 
have  been  received  on  19  of  these  compounds  ^  and  prel3=minary  reports 
on  22  o 

Secondary  pharraaeologieal  evaluation  has  been  initiated  in 
the  form  of  systematic  and  parallel  studies  @n  (a)  the  therapeuti© 
properties  of  l8  alkylating  agents  against  a.  spsatrum  of  rat  and 
mouse  neoplasms n  and  (b)  the  general  toxicologieal  reactions  ©f  th@ 
dog  and  rhesus  monkey  to  these  18  compounds o 

Other  secondary  evaluation  studies  are  to  determine  whether 
a  particular  carcinostatic  drug  represents  a  new  class  of  anticancer 
compounds o  This  is  achieved  by  systematic  and  critical  comparison 
of  the  metabolite  =antimetabo3 J. te  relationship  of  the  coropo\ind  to  other 
known  analogs  @f  the  various  antitumor  drugs  o 

Clinical  Studies 

IXiring  1958  slinieal  attention  centered  on  S^fliiorouraeil^ 
a  QOB^ound  highly  active  against  animal  turners «  Ifefortwiatelyp  ex^ 
cessiv©  toxicity  was  encountered  along  with  moderate  antitumor  ' 
activityo  However^  hopes  are  still  hi.gh  that  derivative  eompounds 
may  be  less  toade  and  more  active^  On  a  preliminary  basisj,  several 
industrial  steroids  tmder  tjlal  in  bi-east  caneer  appear  t®  be  some- 
what bstter  than  testosteron® ^ 

Under  the  ellnical  pvogtraMs   groups  @£  investigators  have 
been  organized  to  study  agents  in  advanced  or  disseminated  n@®= 
plastic  di.seas8j,  especially  the  levdsemiasg  lymphoroasg  and  Irnig  eanceri 
the  effects  ©f  steroid  hormones  on  advanced  ©ancer  ©f  the  breast^ 
prostetej,  and  lungj  and  the  use  of  chemicals  as  adjuvants  t©  aurgexyn  . 
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The  currently  active  clinical  groups  represent  103  hospitals 
•within  Yarious  universities  ^  plus  ill  ¥A  hospitals  o  Since  19^6  these 
groups  have  tested^  or  are  in  the  process  <sf  testing^  60  separate 
chemical  compounds  in  some  3^000  patients o  These  oheniicals  include 
36  steroidSg  11  alkylating  agents^  nine  antimetabolites p  and  four 
miscellaneous  conrpoundso 

Most  of  the  early  studies  dealt  with, well-known  chemicals 
and  may  be  regarded  largely  as  devoted  to  developing  evaluation 
methods o  Now  the  emphasis  is  changing  toward  pilot  studies  of  new 
drugs,  a  change  which  reqxiires  the  designing  of  different  methods e 

During  the  year^  much  thoTight  has  been  given  to  the  problem 
@f  assessing  the  number  of  clinical  groups  needed  to  handle  the  ex== 
pected  load  of  interesting  materials o  The  GGNSC  has  made  a  survey 
of  the  patient  population  in  the  hospitals  now  participating  in 
group  studies e 

The  survey  suggests  that  the  participating  hospitals  will 
care  for  about  10^000  patients  per  year  who  can  be  candidates  for 
chemotherapyo  If  one  in  ten  of  these  is  suitable  for  pilot  studies 
and  if  the  average  pilot  study  requires  100  patients,  then  our 
present  capacity  for  pilot  studies  is  ten  new  drugs  per  yearo  If 
all  patients  could  be  included  in  one  study^  the  eapacity  would  be 
100  new  drugs o  Depending  on  the  promise  ©f  the  drugs  and  urgency 
@f  the  situation^  the  true  eapacity  could  lie  almost  anywhere  between 
these  two  extremes o  At  the  moment^  with  the  anticipated  number  ®f 
conqpounds  available  for  ©Unical  studyj,  there  does  not  appear  to  be 
any  pressing  need  to  enlarge  the  clinical  program  to  accommodate 
pilot  studies o 

The  need  for  cooperative  clinical  groups  equipped  to  carry 
out  definitive  elinical  studies  is  much  more  difficult  to  assess  in 
advance  since  definitive  trial  becomes  essential  only  after  pilot 
studies  demonstrate  that  a  new  drug  may  offer  real  advantages  over 
present  therapyo 

There  would  be  no  problem  to  initiate  a  definitive  clinical 
trial  for  a  conqjound  that  is  obviously  interesting  in  the  preliminary 
trial  o  These  can  now  be  organized  quickly  and  conducted  with  relatively- 
minimal  financial  support o  The  big  problem  is  hmr  to  obtain  adequate 
comparative  clinical  data  on  closely  related  materials^  or  in  situations 
where  the  need  for  clinical  information  stems  from  pressing  problems 
in  the  drug  development  programo 

Experiences  with  existing  clinical  groups  under  the  CCNSO 
program  demonstrate  that  a  group »  or  combination  of  groups ^  can 
test  promising  drugs  in  &  reasonable  period  of  time^  but  certain 
types  of  tumors  are  not  well  representedo  To  round  out  the  programs, 
it  may  be  necessary  to  assure  adequate  numbers  @f  cases  of  cancer 
@f  the  prostate^  bladder^  jfcestiSi,  uterus^  and  ovaryo 
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Among  the  most  interesting  drugs  for  clinical  trial  dtsring 
fiscal  19^9  are  an  antibiotic  JH.tomyein  C  and  an  antimetabolite  5= 
f luorodeoxyuridine o  Both  are  highly  active  in  animals j  and  b®th 
present  major  production  problems o  During  the  year^  a  number  ©f 
industrial  materials  will  be  available  for  clinical  trials  including 
several  alkylating  agents ^  about  a  dozen  antibiotics ^  and  some  30 
steroids  o  Among  the  open  compounds j,  several  new  classes  are  ex- 
citing some  attention^  including  the  nitrosoguanidines  and  the 
thiosemicarbazones  o 

End  Results 

This  retrospective  statistical  program  is  designed  to  find 
the  response  of  cancer  patients  to  modem  forms  of  treatment  in 
terras  of  survival o  The  data  are  collected  from  a  group  of  cancer 
registries  representing  a  variety  of  medical  institutions  in  various 
parts  of  the  I&iited  States,  Data  ©n  some  500 j, 000  cases  are  now 
available  and  it  is  eaqpected  that  reports  will  be  received  on  some 
5O5OOO  new  cancer  patients  each  yearo  The  registries  submit  to 
the  CCNSC  punch  cards  liAiich  contain  information  on  such  items  as 
primary  site^  method  of  diagnosis^  stage  of  disease^  treatment^, 
length  of  survivalg  and  cause  of  deaths  in  addition  to  the  ustial 
demographic  items o 

Data  received  from  the  Connecticut  Registry  are  being  used 
in  a  pilot  electronic  computer  programi,  which  will  serve  as  a 
prototype  for  analyzing  information  received  from  all  registries o 
A  conqprehensive  analysis  of  survival  patterns  is  being  carried 
outs  taking  into  account  factors  such  as  sexg  age^  primary  site^ 
state  of  disease g  and  method  ©f  treatments  Recently  develoi)ed 
refinements  in  statistical  techniques  are  being  applied|  problem 
areas  in  which  additional  methodological  research  is  required 
will  be  identified o  The  punch  cards  are  being  processed  at  NIH 
on  the  newly  installed  IBM  Electronic  Data  Processing  Machine  o 
The  processing  pro-am  developed  at  NIH  makes  possible  a  much 
more  comprehensive  analysis  of  survival  than  has  ever  been  atten^jtedo 

Documentation  and  Information  A.etivities 

During  the  year  CCNSC  made  rapid  progress  in  mechanising 
the  processing  of  large  amounts  of  laboratory  detao  The  staff j 
working  closely  with  documentation  experts  of  Documentationj 
Incorporated^  evolved  and  put  into  operatioR  a  mechanized  data 
processing  system  based  on  the  xnae   of  eight=>ehai3nel  Flexowriters  o 
These  devices  are  automatic  typewriters  ^diich  operate  with  per= 
f orated  tape  and  are  capable  of  rapid  automatic  print=out  of 
accumulated  datao  Data  on  each  new  substance  tested  is  fed  into 
the  machine  as  the  data  accumulate  s^  and  by  appropriate  raanipu-^ 
lation  it  is  possible  to  print  out  an  up-to^deAe  status  report  on 
each  material  at  any  interval  desired o  The  equipment  prepares 
all  the  necessary  reports^  shipping  lists j,  injstructionsj,  etCos  in 
©onnection  with  the  massive  screening  program^  with  great  saving 
in  time  and  labor o         — 
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Mother  valxmbi^  deviee  n<m  ±n  extensive  use  is  the  psek=a= 
boo  system  developed  by  the  National  Bureaa  of  Standards  and 
applied  by  CCNSC  to  the  detailed  classifieation  ©f  chemical 
structure o  By  iising  plastic  cards  and  a  micrometer  pvuaeh  capable 
®f  punehing  accurately  18^000  holes  in  a  small  aard^  the  system 
permits  a  rapid  search  of  the  entire  library  of  compounds  te 
recognize  chemical  relatives o  Each  of  the  18^000  positions  on 
the  plastic  eard  eorresponds  to  the  acaession  number  @f  a  ehemicalc 
A  deck  of  cards  is  prepared  with  each  sard  representing  a 
signifisant  chemical  grouptogo  Each  oard  is  punched  at  the  appro^ 
priate  place  to  designate  the  accession  number  ©f  every  chemical 
GontaiMng  that  particular  group  o  Te  make  a  search  ©f  the  entire 
library  of  con5)©unds  for  those  compounds  which  ©ontain^  f@r  exan^leg 
three  particular  grovqps^  one  selects  those  three  eardSj,  places  them 
in  a  viewers  and  reads  off  the  numbers  which  are  punched  on  all 
three  cards  o  The  entire  deck  of  cards  j,  the  punchy  and  the  view- 
ing system  are  all  easily  maintained  on  a  single  deskj  and  the 
search  can  be  carried  out  in  a  few  minutes  r, 

A  bibliography  of  the  world  literature  on  cancer  ehem©= 
therapy  covering  19Sk  through  1958  is  now  in  preparatiOBo 

The  publication  of  Ctrrent  Research  in  Cancer  Chemotherapy 
has  been  abandonedi,  and  in  its  place  CCNSC  will  issue  numbered 
technical  reports  from  the  Government  Printing  Office o  The  first 
such  report  is  is  draft  formo 

Industrial  Participation 

With  the  1958  appropriations  Congress  directed  that  GGNSO 
take  measures  to  secure  the  help  of  industry  in  developing  anti= 
eaneer  eompoundso  Accordingly^  GCWSG,  with  the  help  @f  the 
Industry  Subeommittee  ©f  the  National  Committee g  formulated 
policies  whieh  promot©  the  industrial  cooperation  so  essential  t@ 
the  successful  operation  of  the  programr,  A  firm  basis  for  good 
working  relationships  has  been  established  and  conqpanies  now 
approach  CCNSC  with  offers  of  helpc 

Industry  is  contributing  to  the  total  effort  in  a  number  of 
wayso  For  ssampleg  most  of  the  steroids  now  in  clinical  trial  wers 
aynthesiaed  and  assayed  in  industry  and  then  supplied  to  CCNSC o. 
About  one=half  @f  the  synthetic  chemicals  being  tested  in  the 
screening  program  are  submitted  by  industryg  and  nearly  all  of  th© 
30gOOO  antibiotic  ©ulture  filtrates  received  in  fiscal  1958  were 
from  industrial  sources o  Nearly  all  of  the  materials  in  ©linieal 
trial  have  been  formulated  into  proper  dosage  forms  in  industrial 


Probably  the  most  signif i©ant  development  during  the  past 
year  was  the  initiation  of  an  i^ctensive  research  contract  program 
with  the  phannaceutical  industry o  The  ©hief  areas  eovered  by  (son- 
tracts  are  as  follows g 


2o  M©tto-Od®l©gy  ■=  d0^©i&piK.g  new  asreeixuig  d«v:i.ceg  and  rapid 
assay  methods  for  i@lLlmi.ng  the  aetive  prixieipla  dwring 
antiM.©tlc  beer  frai-eiionati©n» 

3o  Saeondary  sereeaing  ©f  iBterastiag  beers  and  fflheraical^a 

!io  Pharmaceology  and  to3d.c®l®gya 

5o  Bi.ologi©al  testing  in  the  endoerine  as'sa, 

60  tissue  extracts^ 

?o  Pil@t  plant  pi^dustion  @f  steroids  and  antiM®ti©s  f@r 
fts'ther  laboratory  testing  and  ©Itrsleal  trials 

8r,  C©rap©tanding  a-stive  ©onip®tmds  into  the  proper  dosage  f&rmB 
(tabletssg  auspensionsg  injectable  solutions^  et©^)  f@r 
©lialeal  trial c 

The  pattern  of  Qooperation  which  has  emerged  d\irlng  the  past 
year  is  based  &ti  a  division,  ®f  effort  whereby  the  pharraaceutieal 
eompanies  expend  their  own  funds  for  synthesizing  new  ohsmicals  and 
for  isolating  new  natural  products g  while  the  Govemment  f  jjxanees 
the  antieancer  testing  ®f  materials  in  the  laboratory  and  in  the 
©linlco  It  is  difficult  to  ©stimate  with  any  acouraey  the  relative 
proportion  @f  industrial  funds  and  Qovemment  funds  being  expended 
in  this  Joint  enterprise-  In  view  ®f  the  fact  that  industry  is 
financing  the  aonstruetion  ®f  permanent  facilities  as  well  as  the 
c@st  of  drug  development^  there  is  little  doubt  but  that  industry 
is  s©iitrj.buting  at  least  half  ^  andg  perhaps^  much  more  than  half  the 
total  eost  ®f  industrial  res©ar®l;i  in  cancer  o 

One  @f  the  greatest  problems  in  the  industrial  area  has  been 
the  devel®pment  @f  sound  policy  with  regard  to  the  oisnership  of 
patents  resulting  from  researeh  in  industry  supported  by  tlas  Federal 
Govemrasnto  In  September,  1957?  the  Department  of  Healthy  Education^ 
and  Welfare  announced  a  special  patent  p©li©y  to  deal  with  this 
problem  areao  The  industrial  eomeems  most  interested  in  the  eancer 
field  objected  to  certain  teshnisal  details  of  the  policy^  and  a 
great  deal  ®f  effort  was  spent  during  the  year  in  discussing  the 
disputed  points  with  industrial  eoncerns  and  groups  o  In  August j, 
19iBg   a  new  polley  was  adapted  which  should  resolve  most  @f  t*ie 
controversyo  It  is  anticipated  that  a  number  of  drug  development 
contracts  with  the  pharraaceixtieal  industry  will  be  negotiated  in  . 
the  sowing  months  under  the  new  polieyo 

Future  Objectives 

The  appropriation  for  fisoal  19^9  provides  an  increase  in 

firads  for  research  contracts  end  increases  for  reseanijh  grants  and 
"^'Q   operation,.  It  now  becomes  espeeially  inqportajat  to  assure  tiiat 
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the  total  program  is  well  balanced^  that  no  major  areas  are  being 
neglected^  and  that  sufficient  financial  flexibility  is  maintained 
t©  permit  exploitation  ®f  laiforeseen  ©pportimitieso  Program  planning 
for  the  coming  year  will  take  into  account  these  several  factors,, 
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Field  InvastigatioiiK  and  Daffionstrac       .ti-^.h 
12  Month  Period 
Report  for  th«  Psriod  January  1,  195^  Through  D^eember  31*  1958 


The  aetivities  of  this  hraneh  are  priasarily  -eoncerned  with  the 
acquisition  of  knowlsdg©  ahout  the  eancerous  process  through  etudie® 
of  its  nature  J,  eoure®  and  oeeiirrenee  in  h\anans  in  order  that  suitable 
measures  for  its  identification,  diagnosis  and  possible  prevention  may 
he  developed.  These  activities  are  carried  out  by  means  of  a  number 
of  extramiaral  grant  programs  and  through  an  extensive  program  of  direct 
field  operations  eondueted  in  eooperation  with  medieal  schools,  teaehing 
e enters,  universities  and  eaneer  faeilities  throughout  the  Nation. 


itions 


One  of  the  major  areas  of  investigative  efforts  within  the 
braneh  has  been  in  eonneetion  with  the  field  of  exfoliative  cytology = 
Twenty- four  sueh  studies  have  been  in  operation  during  the  year.  The 
majority  of  these  are  cooperative  undertakings  in  assoeiation  with 
various  medieal  sehools  and  teaehing  centers.  Generally  speaking, 
those  eonsemed  with  vaginal  cytology  have  proceeded  with  the  asexxnsu- 
lation  of  researeh  data  as  rapidly  as  feasible.  In  six  of  the  projects 
(NGI>97>  98,  99,  100,  101,  102)  the  compilation  of  research  information 
was  stopped  Deeember  ik,   1958  with  the  transfer  of  the  Washington 
Cytology  Unit  to  the  Bureau  of  State  Services.  Analysis  of  the  data 
acquired  up  to  that  time  will  be  made  in  1959' 

A  major  change  in  the  vaginal  eytology  investigations  was  made 
in  Meanphis  at  mid-year  when  that  study  was  redirected  toward  emalysis 
of  the  epidemiologic  aspects  of  the  aeeumulated  data.  In  addition,  the 
cytoanalyzer ,  whieh  had  been  placed  in  Memphis  for  a  field  trial,  was 
relocated  at  Hagerstown,  Maryland.  A  significant  aeeomplishment  during 
the  year  was  the  development  of  the  cytoajaalyzer  to  the  point  of  a  work» 
ing  model  whieh  will  handle  specially  processed  and  stained  vaginal  smear 
specimens . 

A  cytology  film  specifically  directed  toward  stimulation  of  repeat 
cytologic  examinations  was  produced  in  eooperation  with  the  U.S.  Depart- 
ment of  Agri'sulture ,  and  its  use  has  proven  to  be  vary  effective  in  this 
regard. 

Six  publications  by  staff  members  and  university  faculty  members 
associated  with  the  vaginal  cytology  projects  were  published  during  the 
year.  Their  titles  are  noted  on  the  attached  Institute  project  reports. 

In  the  non«"Vaginal  eytology  field  a  major  expansion  was 
accomplished  through  the  establishment  of  a  gastric  cytology  investiga- 
tion in  eooperation  with  the  Bowman  Gray  School  of  Medicine,  Winston-- 
Salem,  North  Carolina.  The  J.arge  bowel  cytology  investigation  conducted 
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in  Qoilaboration  with  the  Ohio  State  University  Medical  Center  has 
progressed  quite  satisfactorily  and  some  preliminary  results  have  teen 
reported  as  noted  on  projeet  report  No.  NGI-83. 

The  pulmonary  eytology  investigations  eondueted  by  the  "braneh  at 
the  University  of  Texas,  M.D.  Anderson  Hospital  and  TUmor  Institute, 
Houston,  Texas,  was  strengthened  operationally  and  at  the  close  of  the 
year  was  proeeading  satisfactorily.  Preliminary  data  should  be  avail-^ 
able  from  this  project  during  the  next  calendar  year. 

During  the  year  the  investigation  of  malignant  cells  in  the 
eirGxilating  blood,  whieh  was  undertaken  in  late  1957*  was  enlar^d  and 
extended  at  Hagerstown,  Maryland.  Significant  findings  in  conneetion 
with  methodology  and  a  limited  eontrol  study  are  reported  in  two  publi- 
cations noted  on  protest  report  KSI-85. 

A  pulKoneiry  ejrtology  examination  was  made  of  1,000  men  examined 
in  the  Colorado-Utah  Plateau  uranium  miners  environmental  study.  Poxir= 
teen  atypical  and  positive  sputuias  were  found  in  the  examinees.  Repeat 
examinations  during  the  follow-up  period  will  help  eorrelate  ejrtologic 
findings  and  pathologic  ©hanges  in  the  uranixmi  miners  study  group. 

Throughout  the  year  there  has  been  a  marked  strengthening  of 
statistical  and  analytical  activities  assoeiated  not  only  with  eytology 
Investigations,  but  also  with  all  field  investigations.  This  has  been 
aesomplished  through  the  assignment  of  statistieians  to  those  sections 
which  contribute  most  of  the  statistical  data.  Some  gains  have  been 
made  on  the  baeklog  of  work  which  covers  data  frcaa  approximately  50 
field  studies.  During  the  past  year  signifieant  progress  has  been  nsade 
on  geversLL  projects  which  are  primarily  statistical  in  nature.  Cne 
study  covering  the  rural  euad  urban  incidence  of  cancer  in  all  upstate 
New  York  counties  has  been  completed  and  is  now  awaiting  publication. 
Cancer  mortality  ratios  standardized  for  age,  race  and  sex  for  each 
eotinty  in  the  United  States  have  been  computed  and  will  be  of  tremendous 
value  in  studies  involving  the  geographic  distribution  of  cancer.  A 
Btud^  of  the  oeeurrenee  of  cancer  in  three  religious  orders  of  nuns  has 
been  completed  and  the  publication  accepted  by  the  Journal  "Cancer"  as 
of  the  year's  end. 

Another  major  area  of  branch  activities  is  in  the  field  of 
environmenteO.  cancer  studies .  A  significant  development  in  this  field 
has  been  the  completion  and  occupancy  of  the  Coffman  research  building 
in  ECagerstown,  Maryland,  diiring  the  latter  part  of  the  year.  This 
building  has  been  made  available  to  the  branch  for  its  use  for  at  least 
five  years.  Staffing  and  equipping  of  the  laboratory  is  largely  completed-, 
When  this  is  accomplished  it  will  serve  as  a  base  for  a  number  of  field 
etudie®  now  being  conducted,  the  principal  one  of  which  is  ths  study  of 
all  geographic  and  environffisntal  factors  'Kiiich  may  be  associated  with  the 
occurrence  of  cancer  in  Washington  County,  Marylsmdo 
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Slxtssn  additional  studies  Involving  possible  environmental 
faetors  related  to  the  oeexirrenee  of  eaneer,  leukemia  and  lymphc^as 
in  hiMang  are  under  way  in  various  parts  of  the  eountry.  Various 
population  groups  exposed  to  radiation,  tars,  oils,  uranium,  atomic 
fallout,  various  industrial  ehemiaals,  eoal,  x-radiation,  etc.,  are 
under  study  (NCI  project  Nog.  Ill,  112,  113,  ll6,  117,  119,  120,  121, 
12k,   125,  126,  127,  128,  129,  130  and  131)- 

Some  25  general  field  studies  eoneerned  vith  various  types  of 
aaneer  have  bsen  eonduetad  during  the  year  (Nos.  NGI  139  through  W^-1 
167).  In  general ,  thes«  ©over  sueh  studies  as  relation  of  smog  to  lung 
eaneer;  oeeupation  related  to  lung  cancserj  lung  saneer  in  Mexican  females; 
correlation  of  thyroid  disease  and  breast  eaneer;  oral  cancer  in  relation 
to  vitamin  defieieney  and  us©  of  snuff;  relationship  of  sheltered  environ- 
a»nts  (Gatholla  Brothers  and  Sisters)  to  eaneer;  eireumeision  and  cervieal 
eaneer;  relationship  between  endcxnetrial  eaneer  and  diabetes;  relationship 
of  aehlorhydria  and  other  faetors  to  gastric  eaneer;  relationship  of 
sosio-eeonomi©  faetors  to  eaneer;  relationship  of  smoking  habits  sind 
respiratory  eaneer;  relationship  between  breast  eaneer,  laetation,  preg- 
nancies and  horiBone  therapy;  relationship  between  ehieken^^pox  and  leukemia; 
and  eemeer  ineldenee  In  a  repeatedly  exsuained  population  of  5,000  persons o 
Ineluded  in  this  total  group  is  a  number  of  studies  directly  eoneerned 
with  eaneer  diagnosis,  isan^ly,  sp®strophotoaetri@  analysis  of  leukemic 
white  cells;  amino  aeid  det®nainations  of  'white  blood  cells;  host  tissue 
factors  in  stfjmach  and  large  bowel  eaneer;  alkaline  phosphatase  and  serum 
coagulation  faetors  In  cancer;  and  the  effects  of  cortisone  on  eaneer  In 
man.  In  thi®  entir®  group  of  studies  six  papers  vere  published  during 
the  y@ar,  twelve  additional  papers  were  accepted  for  publication  and  are 
in  press,  and  two  more  eire  in  preparation  awaiting  submission.  Informa= 
tion  on  all  of  these  titles  is  noted  on  the  attached  proJe©t  reports. 

Several  epidemiologic  investigations  which  ifere  in  operation  during 
the  previous  year  were  continued  during  1958  CnCI»170  through  1^1=173). 
Resxilts  frcsn  these  efforts  formed  tte  basis  for  sijc  publications,  two 
major  presentations  which  are  in  line  for  later  publication^  and  the 
accieptance  of  oim  additional  paper  for  publication.  A  significant  develop^ 
roent  in  the  field  of  cancer  epidemiology  has  been  the  orgeuaisation  and 
developsnent  of  a  liationwide  cooperative  study  of  etiologic  faetors  in 
leukemia.  ISais  will  be  sonductad  in  collaboration  with  12  to  15  medical 
centers  located  from  Coast  to  Coast  and  will  get  under  %fay  in  early  1959= 
This  undertaking  is  the  result  of  efforts  of  staff  members  of  at  least 
thr®«  sections  of  the  branch. 

Other  field  activities  of  the  branch  are  related  to  cancer  nursing 
(project  report  Nos.  Nei<=l80  through  HCI-192).  Cue  of  the  outstanding 
events  which  occurred  In  nursing  activities  d-uring  the  year  was  the  eom^- 
pletion  of  a  5-year  pilot  study,  in  fotir  schools  of  nwrsing,  directed 
toward  the  integration  of  cancer  nursing  in  the  basic  nvirsing  currlsiilum. 
Major  findings  -*mre  that  ther*  was  a  need  for  continued  support  of  a 
canser  nursing  coordixator  ^©g.@  duties  would  eneompass  teaching,  counsel- 
ing and  researsh  in  each  of  the  schools.  In  addition,  a  ne©d  wa©  dgraon- 
strated  for  such  individuals  in  all  gchool®  having  fully  accredited  basic 
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collegiate  programs  and  advaneed  degree  programs o  At  ite  fall  meeting 
the  National  Advisory  Canser  Council  reviewgd  the  findings  and  endorsed 
the  plan  of  the  National  Canesr  Institute  to  initiate  a  program  of 
tsashing  and  training  grants  and  traineeships  for  nurses,  and  expressed 
the  hope  that  a  program  along  these  lines  woiild  be  incorporated  in  the 
Institute  budget. 

Thers  baa  been  a  marked  deerease  in  the  nursing  eonstiltation 
serviees  provided  to  State  health  agencies  during  the  past  year  vith 
the  assumption  of  the  State  Aid  Caueer  Control  Program  by  the  Bureau 
of  State  ServiseSo  Major  efforts  have  been  directed  toward  develop- 
ment of  edueatlonal  and  teaching  tools.  Preparation  of  a  monograph, 
films  and  slides  on  radiation  as  it  relates  to  nursing  has  been  under- 
taken. Work  eonferenees  for  faculties  in  schools  of  nursing  have 
continued  and,  in  faet,  demands  for  them  have  inereased  markedly  during 
the  year  Just  eompleted. 

During  the  last  quarter  of  the  year  the  branah  was  given  the 
responsibility  for  stimulating  inereased  research  in  the  field  of  cancer 
diagnosis.  Arrangements  were  iizade  to  Initiate  a  program  in  this  area 
through  the  iBeehanisms  of  eontraets,  grants  and  direst  operations,.  Pro=» 
eedures  for  Inplementation  of  sueh  a  program,  neeessary  advisory  groups 
and  staffing  were  being  developed  as  the  year  elosed.  Promising  areas 
of  reaeareh  «fforts  wer®  in  the  proeess  of  being  determined  as  the 
resvilt  of  8"day  eonferenees  of  ad  ho<s  groups  of  advisors  representing 
su@h  field®  as  immunology,  enzjnuology,  tissue  culture,  pathology, 
shemistry,  hiatoehemistry,  eta.  It  is  antieipated  that  a  tranendous 
push  will  be  giv«n  to  this  effort  early  in  1959 » 


Extramural  Grant  Programs 

The  branch  sonducts  several  grant  programs,  field  investigation 
grants,  undergradviate  saneer  training  grants,  eancer  teaching  projects, 
elinisal  traineeships,  eytology  teehnieian  traineeships  and  radium 
loans. 

Support  through  field  investigation  grants  inereased  in  the  number 
of  grants  awarded  as  well  as  total  dollars  during  1958.  Of  this  inereaise 
some  was  in  the  area  of  cytology  investigations,  but  the  major  increase 
was  in  the  areas  of  elinleal,  environmental,  epidemiologieal,  applied, 
diagnostic,  statistioal  and  edueatlonal  researeh  proJeets» 

The  vmdergraduate  training  program  was  continued  at  the  same 
support  level  as  in  previous  years.  The  program  continues  to  be  an 
extremely  worthwhile  endeavor.  There  was  aonsiderable  evidence  of  a 
need  to  increase  the  maximum  level  of  support  for  the  medieal  and  dental 
schools,  >rtil@h  ha®  remained  unchanged  sinee  the  initiation  of  the  program 
in  19i^7.  Inflation  over  this  period  of  time  is  one  of  the  prime  reasons 
for  the  need  for  inereased  support.  The  eaneer  knowledge  examination 
whieh  was  sarried  out  again  in  19 58  eontinued  to  show  significant  increases 
over  the  scores  of  partiaipants  in  previous  years o 
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Under  the  eaneer  teaching  project  program  four  awards  were  made 
during  the  year,  two  to  schools  of  public  health  to  strengthen  eaneer 
teaching;  one  to  a  nursing  sehool  to  develop  professional  nurse  leaders 
in  the  field  of  eaneer j  and  one  to  a  medieal  school  to  eontinue  the 
eaneer  knowledge  testing  program  just  mentioned. 

The  elinieal  traineeship  program,  even  with  a  somewhat  increased 
appropriatioii,  was  ahle  to  support  only  slightly  more  graduate  physicians 
in  training  in  the  diagnosis  and  treatment  of  eaneer  than  in  the  previous 
year.  "This  was  due  to  the  neeessity  of  increasing  the  individual  support 
level  in  Jvily  1958«  Another  ehange  was  made  in  the  program  in  that 
physieians  with  some  prior  post-graduate  training  were  given  preference 
in  the  selection  for  awards.  This  policy,  it  was  felt,  would  permit 
physicians  to  eontinue  in  training  who  might  otherwise  have  to  leave  it 
and,  also,  it  would  provide  a  better  opportunity  to  encourage  the  trainee 
to  remain  in  aeademie  medicine,  possibly  in  a  teaehing  or  research 
eapaeity. 

!Bie  eytology  traineeship  program,  whieh  was  activated  in  1957; 
was  expanded  in  the  last  half  of  1958  to  provide  support  for  U8  trainees. 
She  need  for  trained  eytology  teehnleians  is  tremendous  and  continues  to 
increase  with  the  greater  usage  of  the  exfoliative  eytology  technique  as 
a  means  of  finding  early  cervical  cancer. 

Under  the  radium  loan  program  the  majority  of  the  available  usable 
radium  has  been  in  the  hands  of  qualified  radiologists  in  accredited 
hospitals  throughout  the  country. 

Details  of  the  total  activities  of  the  branch  are  contained  in  the 
attached  individual  project  reports. 
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Serial  So.,  ^^}h^L^„.^^„. 

1<,  Field  InrestigatloriB  and 
PHS==WIH  Demonstratiorss  Br^:y^''- 

Individual  Projeet  Report    2o  Cytology  Sect3.on 
Calendar  Year  1958       3o  Bethesdaj,  Maryland 


Part  A< 


Project  Titles  Supervision  and  administration  of  research  projecte 
investigating  exfoliative  J^ytologic  methods  and 
techniqusis  as  applied  to  various  hmnan  body  sitea 
in  several  research  centers o 

Principal  Investigators!  DTo  So  Co   Ingrahariij  It^  Dro  A^  W„  HilL*j.;, 

Miss  Mo  Mo  Bouserj,  Miss  Anne  Baranovsky 

Other  Investigators;     MrSo  Kathleen  C*  Farjt»  Miss  Ella  Thompson, 

Miss  Patricia  Long 

Cooperating  Units;  Office  of  the  Chiefs  Field  Investigations  and 
Demonstrations  Branch 

Man  Years  (calendar  year  1958) J 
Total      s  6 
Professionals  h 
Other      ?  2 

Project  Descriptions 

The  activities  of  the  Gjtology  Section^  FXDBg  consist  of  nmrj 
varied  administrative  and  scientific  functions  in  relation  to  th« 
several  Field  Research  Projects  concerned  with  exfoliative  cytol- - 
of  human  cancer^  Among  the  activities  are  inclndeds 

1)  Planning  J,  for  aid  with  the  Chief  p  FIDB,  the  policies  of 
the  Cjrtology  Program  of  the  Branchj  and  guiding  the  program  and 
developing  the  projects  in  directions  consistent  with  these  polielesc 

2)  Planning  new  research  projects  and  establishing  the 
projects  in  luaiversity  nodical  schools  or  similar  scientific  gr- 

3)  Recruitment  and  orientation  of  professional  and  non^ 
professional  employees  engaged  in  the  research  studies o 

h)   Consultation  vith  professional  staff  of  the  field  proj  r 
This  includes  both  non-Pablic  Health  Service  professionals  and 
Public  Health  Service  professionalSo 
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Fj.^o^QCt  Desqriptiop;  ( con  to) 

5)  Coordinating  activities  of  all  field  research  pro;jects 
•sjith  each  other  and,  as  requested,  with  outside  professional 
groups  such  as  university  medical  staffs  and  medical  societies c 

6)  Rendering  assistance  to  all  field  research  projects,  upon 
raquestj,  when  problems  arise  relating  to  scientific  or  adminis- 
trative activities  concerned  with  exfoliative  cytology  as  applied 
in  the  projecto 

7)  Keeping  project  personnel  inforraed  concerning  recent 
publications  and  information  about  exfoliative  cytology  and 
related  scientific  topicso 

8)  Participating  as  requested  in  cancer  research  activities 
of  national,  state^  or  local  medical  and  scientific  organizations 
as  active  members  of  coordinating  conDnitteess  adv5.sory  coramitteeSs 
etCo  Also  taking  active  part  in  panel  discussions  and  formal 
presentations  as  invited  by  such  groups  o^ 


Part  B  included    les  ^  No  £7 
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Serial  NOo   WCI^Sl  

Part  Bg  Honorsj,  Awards^  and  Publications 

Publications  other  than  abstracts  from  this  pix>je©t! 

Smithy  Robert  Lo,  flilbergj  Albert  Wo  and  Thomas,  Louis  Bs  Cancer- 
Cell  Contamination  of  Operative  Wounds »  Cancer^  11  sl^  53"62j,  Jano 
1958  o 

Pruittj  Jo  Co,  Hilberg,  Ao  Wo,  and  Kaiser,  Ro  FoS  Malignant  Cells 
in  Peripheral  Bloodo  New  England  Journal  of  Medicine,  2^9;  Il6l=» 
116U,  December  llj,  1958 
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Individual  Pro;^ect  Report 
Calendar  Ivar  1958 


Serial  No.  NC^-^3 

lo  Field  Investigations  knd 
Demonstrations  Branch 
2o  Cytology  Seetion 
3o  Columbus 5  Ohio 


Part  Ao 


Project  Title? 


A  stu^y  of  large  3owel  carcinoma  in  a  selected 
population  using  ^exfoliative  cytologyo 


Principal  Investigators 


Other  Investigators! 


Dr.  Emmerich  von  Haanij,  DTo  Robert  Zollinger;, 
Dr.  Alan  I,  Camerons,  Dr^  Raymond  Jo  Thabet^ 
DTo  5hinow\ra 

Dto  R„  Fo  Kxiser,  DTo  So  Co  Ingrahamj  11^ 
Dro  Ao  W,  ffilbergs  Miss  Mo  Mo  Bouserj, 
Miss  Anne  Baranovsky 


Cooperating  Units: 


The  Ohio  State  University  Health  Center 
The  Columbus  Cance*  Clinic 


Man  Years  (calendar  year  1958): 
Total      s  20| 
Professional:  3 
Other      3  6| 

Project  Description: 

Objectives s  The  purpose  of  this  project  is  to  develop  a 
chemical  and/or  cytological  test  for  carcino.ia  of  the  colon  and 
reetunio  This  program^,  if  successful^  could  rake  practicable 
earlier  detection  of  these  cancers  and  help  di'.crease  the  morbidity 
and  mortality  from  malignancy  of  the  colon  anc  rectum  in  the 
general  populations 

Methods  Enyloyed;  Patients  are  examined  cJlnieally  and  specimens 
obtained  via  proctoscopy^  sigmoidoscopy  and  exar;inEtion  of  enema 
returns  for  laboratory  testing  and  evaluation o  Biochemical  snd 
histologic  tests  are  being  devised  and  tried  to  identify  chaisges  present 
in  patients  with  carcinoma  of  the  bowel©  Cytology  procedures  are 
being  devised  to  apply  this  technique  to  diagnosis  of  bowel  cancer. 


The  project  is  divided  into  four  sections 
clinical  research,  chemistry  and  cytologyo 


administratioxj , 


The  administrative  section  compiles  and  files  records  and 
laboratory  data  and  performs  other  administrati-7e  functions 
necessary  to  the  projecto 
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CONTINUATION  SHEET  -  1  Serial  NOo  NCI  ^3 

Methods  Employed?  (conto) 

The  clinical  program  performs  sigmoidoscopies  routinely  on 
patients  on  the  Surgical  Service  of  the  University  Health  Center  and 
on  patients  in  the  Columbus  Cancer  Clinic o  Selected  additional 
patients  in  the  Health  Center  Medical  Service  are  also  sigmoidoscopedo 
Specimens  are  obtained  for  the  chemistsy  and  cytologic  activities  and 
a  complete  record  of  sigmoidoscopy  findings  is  maintainedo  Special 
patients  are  singled  out  for  examination  of  enema  returns  cytologically c 
The  number  of  sigmoidoscopies  performed  monthly  averages  about  itOOo 

The  chemistry  program  is  investigating  the  possibility  and 
practicability  of  using  fecal  blood  detection  as  a  mass  screening  test 
for  carcinoBsa  of  the  colon o  Such  tests  are  routinely  performed  on 
patients  entering  the  Ohio  State  University  Hospital  on  the  Medical 
and  Surgical  Services o 

The  cytology  program  is  being  fuamished  with  mucosal  scrapings 
from  sigmoidoscopies  and  is  examining  surgical  specimens  to  discover 
whether  a  cytologic  examination  may  be  helpful  in  the  detection  of 
pre-malignant  or  early  nalignant  lesions  of  the  colon  and  rectuBio 

Enema  returns  of  patients  with  normal  and  diseased  colons  are 
being  examined  to  determine  whetter  this  material  is  suitable  for 
examination  cytologicallyo 

PaUent  Material?  Patient  material  is  derived  from  the  in-patient 
and  out=pa^ent  population  of  the  Medical  and  Surgical  Services  of  the 
Ohio  State  University  Health  Center  and  ftom  the  patients  of  the 
Columbus  Cancer  Clinic o 


lo  In  ifl22  patients  examined  sigmoidoscopically  to  date^  the 
incidence  of  rectal  polyps  in  patients  included  in  this  program  has 
been  6aQ^c, 

2e  The  incidence  of  malignant  polyps  is  l6%  of  all  adenomatous 
polyps  found  and  biopsied^  or  Oa58^  of  all  patients  examined,, 

3<.  The  incidence  of  carcinoma  in  the  colon  has  been  lo6^  of  all 
patients  examinedo 

iio  3030  of  the  1*122  patients  were  examined  cytologicallyo  Of 
these  3030  i*iere  were  38  with  carcinoma  and  of  these  38 »  S&   showed 
malignant  cells  in  the  cytologic  examination  and  21^  atypical  cells o 
Of  the  known  malignant  cells  in  this  group,  205S  showed  atypical  and 
20^  showed  malignant  cells  on  cytologic  examination o  Of  fee  benign 
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SHEET  -  2  Seriaa  Noo    NGI.=^3 

Major  Findings g  (eonto ) 

polyps  in  these  3030  cases^  %  showed  raalignaat  cells  and  2$%   showed 
atypical  cells «  Of  these  cases  with  no  known  earoinoma  of  the  GI 
tract  Oo95^  showed  malignant  cells  in  their  cytologic  scrapings o 

5o  Of  the  lU22  patients  eramined  in  liiis  stn^  so  far,  2753  have 
had  their  feces  examined  for  bloodo  Of  the  known  carcinoma  in  this  group 
numbering  37  cases ,  53^  were  positive  for  bloodo  Of  \kiB  known 
malignant  polyps  in  this  group  %  were  positive  for  bloodo  Of  the 
knoim  benign  polyps  of  this  group  1$%  were  positive  for  bloodo  Of  cases 
in  this  giroup  with  no  known  carcinoma  12yS  were  positive  for  blood. 

6o  Ulcerative  colitis  has  bean  shown  to  present  a  distinctive 
cytologic  pattern  on  the  mucosal  sioearss  enabling  a  cytologic  diagnosis 
on  rectal  smear  in  many  cases o 

7o  Early  results  using  filtered  saline  enema  returns  show  that 
malignant  cells  may  be  obtained  and  identified  cytologically  by  using 
these  enema  returns  alone  without  the  aid  of  sigimjidoscopyo 

8o  SpeeijK.city  of  quiaic  and  benssidine  tests  for  blood  in  the 
feces  are  being  studied  and  determinedo  The  quiaic  studies  have 
established  alreac^  that  this  nsethod  is  quite  unreliable  as  a  test 
for  blood  in  the  feces o 

Significance  to  the  Program  of  the  Institutes  This  stud^  by 
developing  methods  for  detecting  and  diagnosing  cancer  of  the  large 
bowel  in  its  early  stages,  will,  if  smccessfulj  offer  a  n©ans 
whereby  this  type  of  cancer  might  be  mors  readily  controlled  in  the 
general  population o 


Part  B  included   lee  ^      Mo  £7 
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PHS=NIH  Serial  Moo    NGI-8.3 

Individual  Project  Report 
Calendar  Year  19^8 


Part  Bs  Honors,  Awards,  and  Publications 

Publications  other  Visa   abstracts  from  this  projects 

The  paper  "Cytologic  Determination  of  Carcinoma  of  the  Large 
Bovel^  was  presented  before  the  Amsriean  Soeietiy  of  Clinical 
Pathologists  on  the  sixth  of  November,  19^8  by  Drso  Ro  Jo  'fhabet, 
Alan  Bo  Cameron  and  Ernmerieh  von  Haasto 
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FHS-NIH 

Individual  Project  Report 

Calendar  Year  1958 


Serial  Noo    NCI^Slj 

lo  ileld  Investigations  and 
Demonstrations  Branch 
2o  Cytology  Section 
3o  Columbus  9  Ohio 


Part  Ac 


Project  Titles  A  study  in  a  general  population  of  cervical  cancer 
using  vaginal  and  cervical  cytology  for  preliminary 
case  selection  «■  Coluinbus^  Ohio 


Principal  Investigators? 


Other  Investigators: 


Cooperating  Units j 


Dr.  Emmerich  von  Haam,  Dr,  John  Ulleryg 
Dto  Edsrard  Miller,  Mrso  Doris  Slsk 

Dto  So  Co  Ingraham,  H,  Dr«  Ro  Fd  Kaiser^ 
Dr.  A.  Wo  Hilberg,  Miss  Mo  Mo  Bouser, 
Miss  Anne  Barsnovsky 

Ohio  State  University  Medical  School 


Man  Years?  (calendar  year  1958)? 

Trv+Dl         J   3oi 


Total 
Professionals 
Other      8 


2# 
28 


Project  Descriptions 

Objectives:  One  objective  is  the  evaluation  of  the  vaginal 
aspirate  -feciin'ique  for  reliability  of  the  case  identification  method 
for  cancer  of  the  uterus  in  the  adult  female  population  of  Colujabus 
OhiOo 

Another  objective  is  the  relative  coH5>arison  of  the  vaginal 
aspirate  and  the  cervical  scraping  methods o 

Thirdly^  information  regarding  various  epidemiological  factors 
involved  in  carcinoma  of  the  cervix  will  be  evaluated  and  correlated 
with  the  different  types  of  uterine  carcinomas  foundo 

Finally^  each  type  of  cancer  detected  will  be  evaluated  as  to 
the  type  of  treatment  received  and  follow-up  studies  evaluating  sur- 
vival with  each  type  of  treatment  will  be  obtainedo 

Methods  Employed:  The  adult  female  population  of  Greater  Columbus ^ 
Ohio,  is  being  used  as  a  source  of  patient  material  for  determining  the 
effectiveness  of  the  vaginsQ.  cytologic  smear  method  and  other  approved 
diagnostic  tests  and  procedures  for  determining  presence  of  cervical 
cancer o 
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CONTIOTAriON  SHEET  °  1  Serial  NOo   NGI4}!; 

Methods  Employed?  (conto) 

(1)  By  means  of  the  vaginal  smear  method  and  other  medically 
accepted  cancer  diagnostic  tests  and  procedures  an  investigation  is 
being  made  of  the  adult  female  population  in  Greater  Columbus,  Ohio^ 
for  occurrence  of  uterine  cancer o 

(2)  Cancer  cases  detected  are  evaluated  and  treated  appropri- 
ately by  usually  accepted  medical,  radiological,  and  surgical  methodso 

(3)  Appropriate  clinical  and  medical-statistical  records  are 
being  kept  to  provide  evaluation  of  uterine  cancer  occurrence,  adequate 
patient-follow-up,  incidence  of  false  negative  and  false  positive  case- 
identifying  results,  and  efficiency  of  the  several  case-identification 
and  diagnostic  methods » 

(h)   This  stady  consists  of  two  interrelated  but  physicaUy  dis- 
tinct operations s 

(a)  Relative  evaluation  of  case~identification  and  diagnostic 
techniques  -^  in  this  portion  of  the  study  emphasis  is  placed 
upon  the  thoroughness  with  which  a  large  group  of  patients  is 
examinedo  Here  the  methods  of  exfoliative  cytology  employed 
are  the  taking  of  a  vaginal  smear  according  to  a  standardized 
technique,  plus  the  taking  of  cervical  scrapings  after  exposure 
of  the  cervix  by  speculximo  Inspection  and  description  of  the 
cervix  also  is  recorded  by  the  examining  physician  or  medical 
studento  The  several  laboratory  specimens  are  examined  and  evalu- 
ated separately  and  the  finding  of  the  several  methods  collated, 
correlated,  compared,  and  analyzedo 

(b)  Gase=>identification  for  relative  occurrence  of  uterine  cancer 
in  age^specific  and  oliier  specific  population  characteristics  -- 
in  this  portion  of  the  study  emphasis  is  placed  upon  offering 
vaginal  aspiration  exfoliative  cytology  to  large  population  seg- 
ments on  a  periodic  recall  basis,  specific  diagnosis  by  accepted 
clinical  and  laboratory  methods,  and  appropriate  therapy  of  all 
patients  found  to  have  uterine  cancer..  Patient  records  are  being 
analyzed  for  incidence,  prevalence^  and  other  pertinent  factors 
conceraing  uterine  cervical  cancer,  its  detection  and  treatment 
in  an  adult  female  population « 

Patient  Materials  Patient  material  is  the  adult,  female  popula- 
tion of  Greater  Columbus,  Ohio,  including  clinic  and  hospital  patients, 
indigent  patients,  patients  of  private  physicians,  industrial  workers, 
and  the  presusaably  healthy  female  population  of  the  areso 

Major  FindiLngss  In  March  1907,  a  six-month  training  course  for 
cytology  sereeners  was  begun,  and  has  been  conducted  continuously  sines 
that  datee 
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Applicaijts  cic^^i^:  ..r.d  iii  these  training  courses  have  had  vary! 
educational  backgrounds.  The  course  consists  of  3  monUie  oi' 
demonstrations^  movies^  and  slide  presentations  followed  by  3  ii'^-i 
of  actual  slide  interpretation  under  close  supervision «  It  has  > 
found  that  there  was  no  correlation  between  the  class  atandir 
the  educational  backgrounds  of  the  screenerso 

A  total  of  131*5 580  slides  have  been  received  to  date  (No.. 
1958)  from  three  ma^or  sources? 

(1)  The  Cancer  Svrvey  Project  Clinic  is  open  daily  from 
and  one  evening  a  weeko  From  this  source  lO^dlS  slides  (9^) 
recei-redo  This  figure  also  includes  specimens  obtained  in  t 
Mental  Hospital  and  from  several  separate  industadal  and  aoi. 
organizations  where  special  arrangeniants  were  made  to  offer  tlv.; 
cytology  screening  test  to  employees » 

(2)  The  majority  of  slides  (96, 880  or  11%)   has  come 
plqrsicians  in  Franklin  Countyo  Included  in  this  group  are  K-lic. 
five  clinics  wliich  have  been  established  in  all  the  larger  Colvi,;. 
hospitals  and  Tahich  function  similarly  to  the  Cancer  Survey 
Clinieo  Over  half  of  all  active  physicians  in  Franklin  Gouii 
participated  in  the  projecto  Most  of  the  others  have  no  gytiCiCOJ 
practice o  Proven  positive  cases  have  been  detected  in  the  offic 
over  100  physicians  o 

(3)  The  remainder  of  the  slides  (27,9082  or  20^)  has  cosEe  iw: 
various  out=>patient  clinics  of  the  Ohio  State  University  Health 
and  from  the  Cancer  Clinic o 

The  total  nuiaber  of  cases  to  date  is  75s83lio  The  dif  f e?:  ; 
this  figure  and  the  n\mber  of  slides  received  represents  ca;i. 
both  vaginal  aspirates  and  cervical  scrapings  are  received  c 
patients  and  on  cases  where  repeat,,  first  recall^  and  second  . 
examinations  have  been  cbnso 

A  summary  of  the  results  of  the  interpretation  on  initio" 
screening  to  date  is  as  follows s 


negative 

97o98,^ 

Unsatisfaetosy 

lo03^ 

Suspicious 

Oo99^ 

osTimmTioN  Si 

Ma^oy  FiEdingSi  (con t c ) 

The  following  is  a  sunsmary  of  all  cases  filed  peziaanently: 

Negative  9Qo99% 

Positive  (verified  by  biopsy)   0,3^ 
Unconfirmed  Oo06^ 

Unsatisfactory  .h$% 

A   total  of  299  cases  of  malignantly  has  been  detected  to  dateo 

The  recall  program  is  progressing  satisfactori^jo  Based  on  the 
nuHJber  of  cases  in  our  files  one  year  previouslys  our  first  recall 
follow-up  is  1^2^  o 

All  record  cards  have  been  ndcrofilrasd  and  sent  to  the  statistical 
unit  of  FUBc     Preliminary  anaLysis  of  these  cases  is  now  in  prcsTsi::; 

Significance  to  the  Program  of  tlie  Institutes  The  results  c . 


stu<^  will  be  added  to  the  information  being  obtained  in  o-&er  cjfelcj! 
cal  studies 0  Consolidated  data  are  expected  to  furnish  insist  irr' :; 
pathogenesis  of  uterine  cervical  cancer,  prevalence  in  •Oie  adult 
population o 

Proposed  Course  of  the  Frojeett  A  three  year  study  is  plennsdo 


Part  B  included 


PHE-FIH  Serial  Noo  __Ji^ 

Individual  Project  Report 
Calendar  Yeax'  19SB 


Part  Bg  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project? 

Ulleryp  John  G05,  and  Hollenbeckj  2c,  J<,  RoS  Early  Diagnosis  and 
Treatment  in  a  Cancer  Survey  Programo  American  Journal  of  Obste 
and  Qynecologys  toIc.  76,  noo  5,  p  1083,  Moveniber  1958c. 


cjrj.a  No. 
1.  Field  Iii 
PHS-NIH  DerKJUS  b.:-.'.i:..'.c  ■•; 

Individual  Project  Eaport  2o  Cytology  Section 

Calendar  Year  1958  3«.  Hagerstown,  Maryl 


Part  Ao 

Project  Title:  Special  Cytology  Project  »  Hagerstowij  Maryland 

Principal  Investigators:  Dr.  John  G„   Pruitt,  Br,  Ao  W.  Hilberg 

Other  Investigators:     DTo  Ho  Po  Kaiser j>  Dr^  So  C.  Ingrah? 

Cooperating  Units:  Local  Health  Officer  in  the  Hagerstown  area,, 
and  the  Goffman  Health  Clinic 

Man  lears  (calendar  year  1958): 
Total      :  3  1/3 
Professional;  1 
Other      :  2  l/3 

Project  Descriptions 

■Riis  is  a  research  project  for  the  purpose  of  ©xaii-ining 
human  blood  specimens  for  circulating  malignant  cells  and 
improving  techniques  of  performing  titiis  examination  o  An  attempt 
is  being  made  to  answer  toe  following  questions: 

a)  VJhat  percentage  of  patients  ^th  cancer  have  cancer  --  - 
circulating  in  the  peripheral  blood? 

b)  What  is  the  relationship  of  malignant  cells  in  the 
peripheral  blood  and  prognosis? 

c)  What  percentage  of  patients  have  malignant  cells  i.r, 
veins  draining  their  tumor  sites  at  the  tins  of  sv: 

d)  Does  manipulation  of  a  tumor  at  the  tiisa  of  surgery  cav. 
a  spraying  of  malignant  cells  into  the  blood  stream^ 

©)  Do  any  types  of  cancer  shed  malignant  cells  into  t- 
early  enough  and  with  enough  regularity  to  make  ikv: 
of  diagnostic  value? 

f )  Are  cancer  ceils  shed  into  the  blood  in  a  eontinu.ous 
st4*eam  or  intermittently? 

g)  Is  there  any  way  to  determine  if  the  cancer  cells  ider: 
in  the  peripheral  blood  are  viable?  Is  this  related  to 
prognosis? 


JOKTINUATION  SHEET  ~  1  Serial  Ko„ 


ho  h)  Is  there  aueh  a  thing  as  body  resistance  developed  hy  a 
person  to  M.s  own  cancer  which  might  prevent  living  can; 
cells  in  the  peripheral  blood  f  toib  growing  at  another  i 

1)  Does  degeneration  of  malignant  cells  in  the  blood  and 
capillary  beds  increase  one  "a  resistance  to  the  tairaor? 

j)  What  is  the  effect  of  the  different  cheuiotherapeutic  age 
on  malignant  cells  in  the  peripheral  blood? 


Xita 


k)  What  is  the  effect  of  infection  in  patients  with  cancer  on 
the  number  and  character  of  malignant  eeHs  in  the 
peripheral  blood? 


Part  B  included    Yes  ^      ^o  ^ 
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Serial  Woo  ___NCI=^'- 

Part  Bg  Honorsj,  Awards,  and  Publicatioas 

Publications  other  than  abstracts  from  this  project: 

MaliTigren,  Ro  Aog  Pruitt,  Jo  Co,  Dal  Vecchio,  P»  Ro,  and  Potters, 
A  Method  for  the  Cytologic  Detection  of  Tumor  Cells  in  Whole  Bloodc 
•  Jo  of  the  National  Cancer  Institute,  20,  Jtin©  1958s  1203o 

Pruitt,  Jo  Co,  Hilberg^  Ac  Wo,  and  Kaiser,  Ro  FoS  Malignant  Cells 
in  Peripheral  Blood o  New  England  Jo  of  Hedo,  December  11,  1958 o 

Exhibit  =■  Studies  of  Cancer  Cells  in  Circulating  Blood,  displayed  at 
American  Medical  Association  meeting  in  Minneapolis,  DeCo  2-5£  IJ'^S 
said  also  at  the  27th  Annual  Scientific  Assembly  at  Washington,  '}-■ 
November  ll-2ii,  1958 
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PKS-fHH 

Indivi.d.ual  Project  Report 

Calendar  Year  1958 


Serial  Ko-. 

1„  Field  v..v>c^v..iir.. 
Demonstrations 
2<,  Cytology  Section 
3  c,  Hagerstowij  Maryl: 


A^AV     ^  C 


Pi'ojest  Titles  Field  exraluatlon  of  the  performance  of  an  eleu...;,. 
cytcanalysero  Investigation  of  new  methods  of 
preparing  vaginal  cervical  matarial  for  automatii.'. 
seanningo  Hagerstown,  Washington  County^,  Marylaiic 


Principal  Investigators s 


Other  Investigators; 


DTo  John  Go  Pruitti,  DTo  William  Bo  - 
BTo  Ae  Wo  Hilbergs  Dr^  So  C,  Ingrahaic, 
W.BS  Sarah  Jo  Smithy  MTo  Paul  Montague 

Dro  R.  Fo  Kaiser,  Mr.  Wo  Eo  Tollesp 
Mro  Ben  Carroll 


Cooperating  Units; 


Washington  County  Health  Department,  Hager; 
Marylandi  Washington  CyfcoloQr  Unit 


Man  Years  (calendar  year  1958)? 
Total      s  5 
Professionals  2 
Other      t     3 

Project  Descriptions 

Objectives  s  To  evaluate  the  perfornsasce  of  the  cytoanav, 
routine  vaginal  smears  and  to  develop  new  techniques  for  prepai 
of  sBsears  for  inproving  the  perforrsance  of  the  cytoanalysero 

Methods  Enployeds  Gytoanalyzer  perforiimnce  is  compared  ■^" 
routine  screening  using  results  of  the  Cytology  Lafcoratoi^e 
specimens  are  subjected  to  a  variety  of  prtseedures  and  the  ri 
preparations  are  evaluated  for  characteristics  uhich  Kill  imv: 


Ma;jog  Findings!  A  jnethod  of  sieving  vaginal  aspirations  ,... . 
a  53  micron  sieve  prior  to  spra3?lng  the  cells  onto  a  glass  slids  ■. 
staining  tJith  the  Feulgen  reaction  has  reduced  the  machine  errors 
a  factor  of  l5  as  compared  with  the  Papanicolaou  smear »  A  centre' 
clinical  trial  of  the  present  machine  using  this  method  is  in  pre 

Significance  to  the  Program  of  the  Institute;  Application  of 
electronic  scanner  in  sorting  cytological  preparations,  if  suces:^ 
can  facilitate  rapid  mass  cancer  screening  with  earlier  case  dete 
and  treatment,  probably  resulting  in  reduction  in  cancer  raorbidit 
and  mortalityo 
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A'TIMOATION  SHc 


Pa^posed  Course  of  the  Pro.jeat;     Engineering  designs  to 
stabilize  and  standardiae  circuiting,  to  proride  automatic 
fociis,  and  to  provide  autoraatie  slide  feed.     Medical  development 
to  standardize  specim^  coliectiong  preparation  and  staining 
methods o     These  developments  are  all  needed  to  have  a  usable 
working  model  of  the  (^rtoanalyzer  in  operational  state  a  major 
portion  of  "toe  tistSo 


Part  B  inesluded      les  ^       \ 
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Serial  NOo  __ 
Ic  Field  InC 
PHS-NIH  Demonstrii'tioiiii 

Individual  Project  Report  2o  Cytology  Section 

Calendar  Teai'  1958  3o  Houstonj  Texae 


Part  Ac 


Project  Title:  Investigation  and  Development  of  Methods  of 
Collection  of  Sputum  Specimens 

Principal  Investigators:  Dr.,  William  A»  Walter,  Miss  Renilda 

Hilkemeyer,  MrSo  Earlene  T,  Finnertyp 
Dro  WilLLara  Go  Russell,  DTo  Heinrieh 
W.  Neidhardt 

Other  Inreetigatorsx     Dr»  Arthur  Qrollraan,  Dro  Hb  Go  Swan% 

Dro  Ra  Fe  Kaiser,  Dr,  So  Co  Ingrahasis  II; 
DTo  Ao  Wo  Hllbergp  Miss  Mo  Mo  Bouser. 
Mto  Ben  Carroll j,  Miss  Anne  Baranovslcy 

Cooperating  Units:  M,  Do  Anderson  Hospital  and  Tumor  Institute 

Man  Years  (calendar  jrearJ^^S): 
Total      s  3  2/3 
Professional:    2/3 

Other      s  3 

Project  Descriptions 

Objectives  s  This  icvestdgation  is  concerned  with  the 
problems  involved  in  obtaining  specimens  of  bronchial  secretions 
for  cytologic  study*  The  cytologic  teehniqpie  has  shoan  deficits 
promise  as  a  diagnosiac  tool  in  raalS-gnant  pulmonary  disease o 

The  widespread  use  of  this  technique,  however,  is  limited 
due  to  the  difficulty  of  obtaining  suitable  specimens  of 
bronchial  secretions  from  patients  who  do  not  have  a  producti'ss 
cough o 

Methods  Eigployed:  This  study  investigates  and  evaluates 
various  methods  of  obtaining  suitable  specinsans  of  bronchial 
secretions o  The  procedures  being  studied  include  mechanical 
fsethods  of  producing  a  cough,  such  as  positive  and  negatiyo 
pressure  gas  machines,  as  •s^ell  as  ehendeal  agents  designed  tc 
increase  the  flow  of  bronchial  secretionso 

The  effect  of  the  various  methods  of  producing  bronchial 
secretions  is  being  studied  on  volunteers  and  patients  of  th© 
Mo  Do  Anderson  Hospital  and  Tumor  InstitutOo  The  techniqiiss 
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Methods  Emplo;^ed;  (couto ) 

t4ill  be  evaluated  quantitatively  and  qualitatively  and  the 
entire  study  is  under  statistical  control  so  that  reliable 
results  can  be  obtained.,  Evaluation  of  each  of  the  techniquea 
will  include  the  fol].owing  points: 

lo  The  quantity  of  sputum  produced.. 

2o  The  quality  of  bronchial  secretions  producedj  that  iSp 

suitability  for  cytologic  examination o 
3o  Adaptability  to  widespread  use  in  tearas  of  acceptance 

by  the  medical  profession  and  patients o 

Patient  Material:  Clinic  and  hospital  patj-ents  of  the 
Mo  Do  Anderson  Hospital  and  Tumor  Institutes 

Major  gindings?  Mechanical  methods  for  causing  or  augRienting 
cough  CO  not  yet  appear  too  promising  for  adequate  sputum 
production o  Efforts  in  this  direction  ar®  still  being  raadso 
Preliminary  evaluation  indicateis  that  SO2  corabinsd  "fifith  heated 
aez^sal  inhalations  will  enable  adequate  specimens  to  be 
obtaijaed  from  5Q^  of  patien-fes  '*«ho  previously  were  unable  to 
produce  sputum  for  cytologic  studyo  Other  expectorant  chemicals 
and  pharmaceuticals  are  being  investigated. 

Significance  to  the  Program  of  the  Institute;   The  stu^  of 
exfoliated  cells  has  been  demonstrated  to  be  of  gsreat  value  in 
the  early  diagnosis  of  uterine  cancero  The  application  of  the 
cytologic  technique  to  cancer  of  the  lung  has  been  limited^  how- 
ever r,  because  of  the  relative  difficulty  of  obtaining  suitable 
bronchial  secretions  with  relative  ease  msuld  increase  the 
usefulness  of  the  cytologic  technique  in  the  diagnosis  of 
pulmonary  malignant  disease « 

Proposed  Course  of  the  Project;  The  investigation  is 
programmed  to  last  approximately  three  yearsj  contingent  upon 
the  availability  of  adequate  funds  appropriated  by  Congress 
to  suppjort  cytological  investigations  o  This  time  limit  is 
flexible  and  may  be  modified  in  keeping  wit2i  tiie  progress  and 
development  of  the  project© 
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Serial  Hoo  _JCI^6 
lo   Fiej.d  InTesti_ 
PHS»NIH  Bemorss-trations 

Individual  Project  Report    2o  Gytolo^  Section 
Calendar  Tear  1958      3o  Houston^  Texas 


Part  Ac 


Project  Titles  Investigations  snd  DeTelopment  of  Methods  of 
Preservation^  Processing,  and  Staining  of 
Bronchial  Secretions 

Principal  Investigators s  Dr.  William  Oo  Russell,  DTo  Heinrich  l^o 

Neidhardt,  Dr.  Jeffrey  P.  Ghangji 
DTo  WilliEtn  Ao  VJalter,  Mrso  Earlsne  T» 
Finnerty^  Miss  Renilda  Hilkemeyer 

Other  Investigators  £     Dro  Ar&ur  GroUmanj  Dr.  He  Go  Swann^ 

BTo   R,  Fo  Kaiser,  Dr.  So  Co  Ingraham,  IIj 
Dr.  Ao  W„  Hilbergi,  Miss  M.  M„  Bouser^ 
yivo   Ben  Carrollj,  Miss  Anne  Baranovsl^r 

Cooperating  Units;  Mo  D.  Anderson  Hospital  and  Tunror  Institute 

Man  Tears  (calendar  year  195? )s 
Total      3  k 
Professionals  1 
Other      !  3 

Project  Description: 

Objectives;  This  project  is  designed  to  improve  rrsthods  of 
handling  and  preparing  specisssns  of  sputum  and/or  bronchial 
washings  which  have  been  collected  for  cytologic  studyo 

Methods  Employed;  Sputum  and  other  specimens  are  collected 
and  samples  of  these  specimens  stu«^©d  for  the  effects  of 
different  methods  of  preservation,  processing  and  stainingo 
Hlstochemical  techniques  f-r®  na&d  to  stu(^  exfoliated  cells^ 
mucus  and  liquid  elsrosnts  in  bronchial  secretions  aa  an  aid 
developing  new  msthods  of  processing  and  staining^  A  n©H_  sv 
n^thod  is  in  process  of  evaluation o  It  includes  special  pix 
for  elimination  of  mucus  from  the  smear  preparationo  Specif;: 
laboratory  techniques^  such  as  phase  contrast  microscopy,  int^sr 
ferens©  microscopy  and  fluoarescene©  microscopy  villi  be  evaluated 
for  their  usefulness  in  the  laboratory  examination  of  exfoliated 

Patient  Materials  Clinic  and  hospital  pat3.ents  of  the  Mc  Do 
Anderson  Hospital  and  Tumor  Instituteo 


NTINUATION  SHEET  -  1  Serial  ;. 

Major  Findings;  Noneo 

Significance  to  the  Program  of  the  Institute;  At  ths  pre:: 
time,  specimens  of  sputum  or  bronchial  secretions  must  be  proco,  . 
within  a  few  hours  of  collection  time.  Improving  the  methods^  of 
preservation  would  enable  specimens  to  be  stored  or  shipped  to 
medical  centers  where  cyto logical  studies  could  be  undertaken » 
Improvement  in  staining  techniques  would  not  only  make  the  cytol" 
ogic  diagnosis  of  lung  cancer  much  more  efficient,  and  thereforey 
more  reliablej,  but  would  also  probably  be  applicable  to  a  wide 
variety  of  laboratory  studieso 

Proposed  CoTirae  of  the  Project;  This  investigation  is 
programmed  to  last  approxiinately  thres  years^  eontingent  upon 
the  availability  of  adequate  funds  appropriated  by  Ctongress  to 
support  cytological  investiga*y.onSo  This  time  limit  is  flexible 
and  may  be  modified  in  keeping  with  the  progress  and  development 
of  the  projectc 


Part  B  included      Yes  ^       No  ^ 


177 


serial  Noo  __HQl2.- 
1,,  Field  ifivesti, 
PHS-NIH  Dsisonstraticr.c' 

Indi-ridual  Project  Report    2,  Cytology  Seetic.r. 
Calendar  Year  1958       3»  Houston,  Texas 


Part  Ao 


Project  Titles  Histologic  and  Histopathologic  Sttjdy  of  Esifoliat.sd 
Bronchial  Cells 

Prineipal  Investigators;  Dr»  Heinrich  W»  Neidhardt,  Dr,  William  Co 

Russell,  and  Dr,  VJilliam  Ac  Walter 

Other  Investigators;     Dro  A,  Wo  Hilbe3?g,  Dr.  So  Co  Ingraha!?!^  XL 

DTo  R.  Fe  Kaiser^  Miss  M.  M.  Botxser.^ 
Mto  Ben  Carrollj  Mss  Anns  BaranoT-si^- 

Cooperating  Units s  M,  Do  Anderson  Hospital  end   Tumor  Institut-e 

Man  Years  (calendar  year  1958 )s 
Total      ;  3  2/3 
Professionals    2/3 
Other      s  3 

Project  Description; 

Objectives s  TJiis  study  is  designed  to  determine  the  smeaj;* 
characteristics  and  specific  cellular  morphology  of  exfoliatsd 
bronchial  cells^  utilizing  iJie  cytologic  technique.  It  is?  the 
purpose  of  this  study  to  define  the  histologic  characteristics 
of  exfoliated  bronchial  calls  obtained  from  persons  without  pi^l- 
monary  disease,  persons  who  are  receiving  various  types  of  hoi-r:oni 
therapy,  persons  suffering  from  chronic  lung  disease  otJusr  thsji 
malignant  disease,  and  persons  suffering  from  malignant  pul:Tioru:;r/ 
disease  o  The  information  obtained  from  tliis  work  will  pro¥ids  a 
basis  for  attempting  to  devise  an  accurate  and  practical  classif- 
ication of  the  normal  smd  abnorsMl  characteristics  of  erfo^;' 
bronchial  c93JLSo 

Methods  Employed;  Microscopic  exandnations  Ere  being 
on  sputum  speciroens,  bronchial  aspirates,  and  broncl'tial  vfae! 
In  addition,  specimens  obtaiiied  through  surgery  or  autopsy  ■  . 
utilized.  After  suitable  preparation^  the  material  is  ejcamj-red 
deteirraine  the  general  smear  characteristics  and  specific  cellula.:/ 
morphology  of  exfoliated  bronchial  cells « 

Patient  Material;  Clinic  and  hospital  patients  of  the 
Anderson  Hospital  and  Tumor  Instituteo 
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CONiTINaATION  Si; 

Majoi-  Fiiidings  %     None  o 

Significance  to  the  Program  of  the  Institute;  At  the  presini 
time,  the  early  diagnosis  of  bronchogenic  carcinoina  is  almost 
impossible  because  of  the  inadequacy  of  the  diagnostic  methods c 
A  better  knowledge  of  the  cellular  changes  i^ich  occur  in  this 
disease  can  provide  a  basis  for  improving  the  diagnosis o 

Proposed  Course  of  the  Project;  This  investigation  is 
programmed  to  last  approximately  three  years,  contingent  upon 
■fee  availability  of  adequate  Federal  funds  appropriated  by 
Congress  to  support  cyto  logical  investigations  o  This  time  liriit 
is  flexible  and  may  be  modified  in  keeping  with  the  progress  and 
development  of  the  project.. 
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Serial  No.    mi-^B? 

lo  Field  Investigations  In::; 
PHS"NIH  Demonatrationa  Branch 

lEdivldwal  Project  Report    2o  Cytology  Section 

Calendar  Year  1^58      3°  Louisville,  Kentucky 


Part  A< 


P3roject  titles  A  stmy  in  a  general  population  o£  ©ervical  cancer 
using  vaginal  and  cervical  cytology  for  prelindnary 
case  selection j,  Louisville,  Kentucky 

Principal  Investigators?  Dr,  James  Eo  Parker,  Dr.  James  Co  Dryej, 

DTo  William  Mo  jChristopherson 

t 

Other  Investigators:     Dr,  Ro  Fo  Kaiser,  DTc  So  Co  Ingraham,  II, 

Dto  a.  We  Hilb^rg,  Miss  Mo  Mc  Bowser, 
Miss  Anne  Baranovslsy 

Cooperating  Units s  University  of  Louisville  School  of  Medicine 

Ainerican  Cancer  Society,  Kentucky  Division,  Inco 

Man  Tears  (calendar  year  1958): 

Total  s  27 
Professionals  3 
Other      :  ^ 

Project  Descriptions 

Objectlvesit 

(1)  To  provide  cervical  and  uterine  cancer  incidence  and 
prevalence  data  on  a  fisajor  popula-^on  groupi 

(2)  To  provide  data  on  tibe  l5-'20  year  age  group | 

(3)  To  correlate  tissue  studies  with  results  of  the  exfol- 
iative cytology  findings  on  Hi®  study  populationi 

(k)  To  discover  how  an  exfoliative  cytology  laboratory  may 
become  a  self-supporting  eommunity  medical  diagnostic  service |  and 

(5)  To  give  collect  cost  study  data  relative  to  cervical 
cancer  case  identification o 

Methods  Employed; 

(1)  Under  the  direction  of  ihe  Departmeut  of  Pathology, 
University  of  Louisville  Medical  School  and  the  Tumor  Board, 
Medical  Center,  University  of  Louisville,  cervical  smears  are 
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Methods  Employgds     (cont,, ) 

being  obtained  by  the  swab  methods  prepared  and  examined  accord- 
ing to  the  usual  Papanicolaou  technique  on  the  adult  female 
population,     ?aginal  aspiration  smears  will  be  obtained  for  cor^ 
relation  and  oomparison  with  the  cerxd.cal  swab  smears  on  the  Louisvill<? 
General  Hospital  patients  and  on  women  screened  in  industiyc     All 
smears  are  screened  and  checked  by  technicians  ^th  a  pathologist 
re'yiewing  all  suspicioTis  and  positiuB  slides  and  deciding  the 
cytologie  e^^luationo    All  suspicious  or  positi^ye  eases  have  tissue 


(2 )  The  eases  f ovmd  by  biopsy  to  be  positive  will  be  treated  or 
referred  for  t3?eatiBanto 

(3)  A  his  tops  thology  laboratory  is  laaintained  for  studying  serial 
sections  on  those  cases  in  which  the  original  routine  histology  did 
not  correlate  with  the  cytologic  findings e 

Listed  below  are  steps  in  the  establislied  procedure?  • 

(a)  History  card  designed  by  the  Field  Investigations  and 
Demonstrations  Branch  of  the  National  Cancer  Institute  will  be 
completed  on  each  patient  testedo 

(b)  Recall  of  all  patients  who  have  questionable  sieears  «= 
repeat  or  biopsyo 

(c)  Routine  recall  at  one  year  of  all  those  tested, 

(d)  Transfer  of  all  data  to  IBM  punch  cards  for  tabulation 
and  analysis  o 

(e)  Report  to  be  prepared  annually  will  contain  customary 
data  for  this  Ijrpe  of  stwdy,, 

Patient  MateriaLs     There  are  more  than  200a(X30  women  in  the 
stu<^  ^rea.    About  13%  are  non-whitSo 

Major  Findings s 

CERVIGAL  SHAB  TECHHIQUS 
PRELIMINAM"TTl^I^i%''^gim"31«  19$8 

lat  Screening    2nd  Screening    3rd  Screerc 

Total  =•  Biopsy  Requested  o   <.   o   o  o    566  o   o  o  «>   o     61  ,   «   c   o  o 
Biopsies  Negative     oooooooo     156  ocooo     lUoooooc 

Dysplasia     ooooaooc        115     <.      o      o      o     o        15     o      »     o      o     c,      c      _ 
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IWATION  SHEE 
Major  Findings:     (conto ) 


1st  Screening   2nd  Screening    3rd  Scree: 
1*6^000         9s  100           35' 

Biopsies  Not  Obtained  »  o  »  . 

o       5ii  «   o   0   O   0 

23  .  o  .  .  0  o 

Total  Positive  Cases 

(Biopsy  Diagnosis)    <,  .  .  « 

0  2hl  .  c  .  .  . 

9  o   o   o   c   0   . 

Probable  Intraepithelial 

Carcinoma    »  o  .  o  o  » 

h     .      .      ,      0      . 

0  .   .   0   0   o   0   e 

Intraepithelial  Carcinoma  ,  o 

Intraepithelial  Carcinoma 
with  questionable  Invasion 

.       10  »  .1^ 

J  .   0   o   .   ,   o   . 
0  .   .   c   0   -   - 

Invasive  Squamous  Carcinoma  c 

73  .  .  o  .  o 

^6...... 

Adenocarcinoma  of  Cervix  o  » 

1  .   .  «   o   o 

0   «   .   ,   O   »   C,    . 

Adenocarcinoma  of  Endomstrium 

10  0   «   c   »   o 

0   ,    0   C   O   .    0   O 

Recurrent  Adenocarcinoma  o  « 

o       3  .  .  o  «  o 

0   .   .   »   c   .   «   0 

Recurrent  Squamous 
Carcinoma  „  o  .- 


o  o  o  o  o 


Sarcoma  &  Undifferentiated 
Carcinoma  -,  e  »  o  o  o  o 


3 


0   o  o 


Significance  to  the  Program  of  the  Institute ;  The  results  of  thi 
study  will  be  added  to  the  information  being  obtained  in  other  cjtolog; 
studies t  Consolidated  data  are  expected  to  furnish  insight  into 
pathogenesis  of  uterine  cervical  cancer^  course  of  development  of  tlie 
lesion J  aad  its  incidence  and  prevalence  in  the  adult  female  populatio; 

Proposed  Course  of  the  Project;  The  study  is  organized  to  c 
3  to  5°lrears  with  tiie  goal  of  bewJiiing  a  permanent  eomrnunitjr-?-- 
diagnostic  service , 


Part  B  included 
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Serial  Noe   NCI -89 


PHS-NIH     I 
Individual  Project  Report 
Calendar  Year  1958 


Part  B,  Honorsg  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Christopherson,  William  Mo  and  Parkerj,  James  EoS  A  method  for 
increasing  productivity  in  cervical  cell  studieso  J.A.MoA. 
l66:lUj  19580 


Honors  and  Awards  relating  to  this  project: 

Barbara  Lo  Ernst  received  a  cash  award  from  the  NCI  for  her 
special  service  in  suggesting  and  planning  an  exhibit 
demonstrating  the  operation  and  preliminary  results  of 
the  Louisville  Cytology  Progranu 

The  exhibit  on  the  "Louisville  Cytology  Program"  was  first 
displayed  at  the  annual  Inter-^Regional  meeting  (Regions 
III  and  VII)  of  the  Aiaerican  Cancer  Society  in  Memphis, 
Tennessee  on  May  27,  1958 e  It  has  since  been  shown  at 
the  annual  meeting  of  the  Radiological  Society  of  Noriii 
America  on  November  17-21  at  the  Palmer  House  in  Chicago  o 
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PKS-NIH 

Individual  Project  Report 

Calendar  Year  1958 


Serial  No„    NGI~90 
lo  Field  Investigatici ; 

Demonstratiorjs  Branch 
2o  Qjrtology  Section 
3o  Madison,  Wisconsin 


Part  Ao 


Project  Title; 


A  stucfy  in  a  general  population  of  cervical  cancer 
using  vaginal  cytology  for  preliininary  case  selection 
Madison,  Wisconsin 


Principal  Investigators:  Dr,  William  Do  Stovall,  Dr^  Paul  Calabresij 

Mrso  Norma  Vo  Arvold,  Dr,  Robert  Steinkraus^ 


Other  Investigators! 


Dr.  R.  F,  Kaiser,  DTo  S„  C.  Ingrahairio.  I] 
DTo  Ao  We  Hilberg,  Miss  M»  M«.  Bouser, 
Miss  Anne  Baranovsky 


Cooperating  Units:  University  of  Wisconsin  Medical  Center  Laboratory 
of  Hygiene 

Man  Years  (calendar  year  1958)? 


Totals     : 

Professional? 
Other      % 

Project  Descriptions 


151 
2 
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Objectives;  This  study  is  designed  to  e^lore  the  feasibili-ty 
and  practicability  of  bringing  the  cytologic  procedure  to  rural  women 
in  a  fourteen~county  area  utilizing  physicians  to  gather  the  necessary 
specimens  and  submit  them  to  a  cenfecal  laboratory  for  interpretation  r 
TSie  study  will  provide  data  for  comparison  of  vaginal  aspiration  and 
cervical  aspiration  smears o 

In  addition,  the  study  will  provide  data  on  the  prevalence  and. 
incidence  of  carcinoma<=>in-=>situ  and  invasive  cervical  cancer  in  a  total 
rural  population  of  approximately  350,000^  with  109,000.  women  over  ry. 

Methods  Smployeds  Through  a  cooperative  arrangement  between 
University  of  V/isconsin  Medical  Center  and  the  FIDB  a  project  has  ; 
established  which  will  provide  study  material  and  laboratory  inter- 
pretation of  vaginal  and  cervical  smears »  The  study  is  under  the 
direction  of  Dr,  William  Do  Stovall  of  the  University  of  Wisconsino 
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The  results  of  the  smears  are  reported  directly  to  the  local 
physiciario  Mild  atypical! ties  are  followed  by  subsequent  smears c, 
Cytologically  positive  and  suspicious  cases  are  advised  to  have 
biopsies  performedo  Tissue  specimens  may  be  sent  to  this  laboratory 
or  to  any  pathologist  the  local  physician  chooses o  In  all  cases  we 
request  a  complete  report  and  a  tissue  slide  from  the  pathologist 
for  our  records  t,  The  data  obtained  is  recorded  in  the  appropriate 
raedieal^statistical  form  l8l9=>9  employed  by  the  other  cytology  units 
and  microfilmed  for  coding  in  Bettesda. 

Patient  Material;  Women  in  a  four teen-county  rural  area  in 
Wisconsin o 

Major  Findings t  The  unit  began  its  activities  on  July  26g  19^6o 
Up  to  the  present  time  57,6^0  screenings  have  been  done^  representing 
h8g6k$   cases.  Of  707  cytologically  atypical,  suspiciouSj  or  positive 
cases 3  277  were  eventually  proven  positive  by  biopsy o  On  subsequent 
smears  or  biopsy^  195  have  proven  negative  and  18U  need  further  smears 
or  biopsyo 

Signifieajice  to  the  Program  of  the  Institutes  The  results  of 
this  study  will  be  added  to  the  information  being  obtained  in  other 
cytological  studieso  Consolidated  data  are  expected  to  furnish 
insight  into  pathogenesis  of  uterine  cervical  cancer,  co\irse  of 
development  of  the  lesion,  and  its  incidence  and  prevalence  in  the 
adult  female  population o 

Proposed  Course  of  the  Projects  A  three  to  five  year  study 
is  plannedo 

Training  Programs  Under  the  Grants  Section  of  the  NCI  we  are 


conducting  a  6«month  course  in  training  people  to  become  cyto- 
technicians  in  cervical  and  vaginal  cytologyo  A  class  of  9  students 
completed  their  training  August  15^  1958 o  A  second  group  of  9 
trainees  was  enrolled  September  iBg   1958 »  The  course  is  under  tlie 
supervision  of  Dro  Wo  Stovallj,  DTo  Ro   Steinkraus^  Mrs,  No  Arvold  and 
Miss  Ae  Fay» 


Part  B  included       les  £7    ^^  ^ 
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PHS^NIH 

Individual  Project  Report 

Calendar  lear  1958 


Serial  Noo    mi^91 
lo  Field  Investigations 

Demonstrations  Branci:.'' 
2o  Cytology  Section 
3c.  Madison,  Wisconsin 


Part  Ac 


Project  Titles  A  retrospective  stucfy  in  a  selective  p>atient  group  of 
cervical  cancer  using  vaginal  cytology  for  preliminary 
case  selection  =  Madison^  Wisconsin 

Principal  Investigators:  Dr,  William  Do  Stovall,  Dro  Paul  Calabresij, 

Mrso  Norma  Arvoldj,  DTo  Robert  SteinkrauSs 


Other  Investigators? 


Dr«,  Ro  Fc  Kaiser s  DTo  So  Co  Ingraham,  II ^ 
Dro  Ao  Wo  Hilbergj,  Miss  Mo  Mo  Bouser, 
Miss  Anne  Baranovsky 


Cooperating  Units:  University  of  Wisconsin  Medical  Center,  Laboratoiy 
of  Hygiene 

Man  Years  (calendar  year  1958): 

Total  s  2/3 
Professional:  1/3 
Other      s  1/3 

Project  Description: 

Objectives  a  This  study  is  designed  to  add  data  to  the  present 
cytology  stutfy'  of  a  rural  Wisconsin  population  by  analyzing  the 
records  of  previous  smears  submitted  to  this  laboratory  during  the 
past  ten  years o 

Methods  Employed:  The  records  of  all  vaginal  cytology  screenings 
for  the  last  ten  years  at  the  State  Laboratory  of  Hygienej,  Madison^ 
Wisconsin  have  been  sorted  and  analyzed  with  particular  attention  to 
those  won^n  who  reside  in  the  fourteen  counties  presently  under  study 
The  previous  records  of  these  teomen  have  been  incorporated  with  the 
present  survey  and  recall  cards  have  been  sent  out  at  the_  appjpopriafcs 
times o  The  laboratory  space ^  supplies^  equipment^  and  staff  are 
identical  with  those  presently  in  operation  at  the  Madison  Cytology 
Projeeto  (Serial  Noo  NCIV90). 

Patient  Material:  Material  used  in  this  stucfy  consists  of 
specimens  sent  in  by  private  physicians  in  lij.  counties  in  various 
locations  in  the  state  of  WisconsiHo 
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Approxiinatsly  70^000  cytology  reports  haire  been 

alphabetized^  sorted  and  filedo  Of  these  easesj  17j$75  were  in  the  lli 
survey  counties  <>  3630  cases  were  found  to  have  had  smears  in  our  sxtr^rejo 
Recall  cards  were  sent  out  to  13s,9h^  cases  in  an  effort  to  incorporate 
them  in  our  present  surveyo  We  have  received  smears  on  1888  of  these 
cases. 

Significance  to  the  Program  of  the  Institutes  This  study,  hj 
merely  incorporating  past  laboratory  recordsj,  w£Il  have  the  effect 
of  adding  a  considerable  number  of  patient  years  to  the  cancer 
experiences  of  the  staidy  populations  What  it  may  insert  in  the  way 
of  sajiipling  bias  still  needs  evaluationo 

Proposed  Course  of  the  Project'  To  proceed  as  long  as  the 
regular  Madison  Cytology  Project. 


-Part  B  included     Yes  ^  Ho  ^ 
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Individual  Project  Report 
Calendar  Year  1958 

Part  Be   Honors 5  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Calabresij  Paul^  Arvoldj  Norma,  and  Stovall,  William  Do!  Cytological 
Screening  for  Uterine  Cancer  through  Pi^sicians  Offices o  Report  of 
655I63  women  examined  over  a  period  of  ten  years,  19^*7-19560  JoA«MoAo 
168,  September  20,  1958,  2U3o 


Honors  and  Awards  relating  to  this  projects 


PKS^KIH 

Individual  Project  Eeport 

Calendar  Year  19^8 


Serial  Koo   KCI^92 

lo  Field  Investigations  aii 
Demonstrations  Branch 
2.  Cytology  Section 
3o  Memphis,  Tennessee 


Part  A< 


Projeet  Titles 


A  study  in  a  general  population  of  cervical  cancer 
using  vaginal  and  cervical  cytology  for  preliininary 
case  selection  -  Memphis,  Shelby  County,  Tennessee 


Principal  Investigators?  DTo  Mary  Walton,  Dr.  Frank  Eo  Ltindin,  Jro. 

Mrs 6  Winifred  Mendez,  Mrs,  Gloria  Davis, 
Mrso  Irraa  Rube 


Other  Investigators; 


Cooperating  Units; 


Dro  Re  P.  Kaiser,  Dr,  So  Co  Ingraharn,  11, 
Dr,  Alexander  Go  Gilliam,  Dr.  Douglas  Spruatj 
Dro  Cyrus  Erickson,  Miss  M.  Mo  Bouser, 
Mro  Ben  Carroll 

The  University  of  Tennessee  College  of  Medicine, 
Division  of  Obstetrics  and  Gynecology,  and  the 
Institute  of  Pathology 

Meniphis^Shelby  County  Health  Department 

Man  Years  (Calendar  Tear  19^8 )s 
Total      s  22  2/3 
Professional?   2  2/3 
Other      s  20 

Project  Description: 

Objectives  s  The  Meinphis°Shelby  County  Cytology  Project  has  had 
as  its  aim  the  examination  and  re^examination  of  a  sufficient  number 
of  women  over  the  age  of  20  years s 

(1)  to  evaluate  vaginal  aspiration  as  a  screening  method  fop 
cervical  cancero  Collection  of  data  for  this  phase  has  been  com- 
pletedi  analysis  is  in  process o  Th®  processing  of  smears  from 
private  physicians  was  discontinued  on  February  1,  1958.  'Annual 
temporary  clinics  held  at  industa:'ies,  schools,  etc.,  were  diseon° 
tinued  the  first  week  in  March.  Indigent  clinics  were  terminated 
June  30,  1958 o 

(2)  to  obtain  information  on  the  natural  history  of  earcinosna- 
in-situ  to  determine  (a)  its  incidence  and  prevalence,  (b)  its  average 
duration,  (c)  its  course  with  particular  reference  to  s^gression  and 
progression,  and  (d)  to  obtain  data  indicating  what  cancer  control 
results  might  be  expected  from  widespread  application  of  this  techniqu- 
Data  are  being  organized  and  analysedo 
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Methods  Binployedg  A  morbidity  study  for  uterine  cancer  was 
conducted  in  the  Memphis -Shelby  County  area  in  1950  and  1951  to 
seirve  as  a  base  of  reference  for  ih@  stuc|5r«, 

An  investigation  of  uterine  cancer  morbidity  from  records  of 
hospitals^  clinics  J,  and  the  Vital  Statistics  Department  for  1952 
through  1955  inclusivej  was  done  in  1956=  The  1957  morbidity  data 
is  essentially  complete  and  1958  is  in  progresso  Clinical  and  follcw« 
up  data  for  1950<=>55  are  being  completed. 

In  July  1952  the  cytology  project  was  begun,  and  patient  study 
material  was  obtained  with  the  cooperation  of  private  p%-sicianSj 
clinicsj,  and  the  Health  Bepartmento  All  positive  and  suspicious 
cases  were  referred  for  biopsy  which^  it  is  felt,  is  the  only 
definitive  means  of  diagnosis »  Ea-examinations  were  done  at  12  to 
18  month  or  long©?  intervals o 

Individuals  for  annual  recall  were  contacted  tiy  mail  and  asked 
to  return  for  re=examinationo  In  March  and  April  1958  indigent  clinic 
persons  with  two  or  more  satisfactory  examinations  were  recalledo 
This  was  the  final  routine  annual  recallo 

Morbidity  follow-up  is  in  process »  All  morbidity  data  are 
matched  against  file  of  screened  persons o 

Patient  Materials  The  adult  female  population  of  the  Memphis«> 
Shelby  County  area. 

The  three  major  sources  of  examination  specimens  were; 
(1)  private  physicians,  (2)  regular  daily  clinics  held  at  a  local 
hospital,  and  (3)  annual  temporary  clinics  held  in  Targe  industries,) 
hotels,  banks,  schools,  etCo 

Major  Findings?  Specimens  from  more  than  165,000  wonen  over 
the  age  of*"  20  years  have  been  examined  in  Memphis,  of  whom  about 
139,000  are  residents  of  Shelby  County.  Approximately  150^000 
of  these  were  examined  prior  to  July  1,  1957 |  about  127, 0(X)  are 
residents.  Specimens  examined  on  indi^duais  having  initial  smear 
after  June  30,  1957  were  not  coded,  and  are  not  included  in  the 
tabulated  analysis  =,  Re-examinations  since  October  31,  1957  have 
not  been  coded  or  tabulated. 

Data  through  October  31,  195?  have  been  tabulated  and  are  beirag 
organized  and  studied,, 

Significance  to  the  Program  of  the  Institute;  This  project 
appears  to  indicate  that  vaginal  aspiration  is  an  efficient  method 
of  detecting  uterine  cervical  cancer« 
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Propoaed  Course  of  the  Project?  Addition  of  patients  to  the 
study  has  been  terminated!  from  now  on  efforts  are  being  concentre 
on  follow-up  of  selected  portions  of  the  study  population,  and  on 
analysis  of  data  collected  through  October 3957 « 

Continuing  stu<^  of  morbidity  incidence  and  raortalitj'-  of 
screened  and  total  population  is  projeetedo 


Part  B  included    Tes  ^       Ho  /J 
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Part  Bs  Honors^  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Dunns  John  E.^  Jro,  M„  D»j  Mo  S.  P.  Ho^  Fo  Ao  Po  H.  AoS  Preliminary 
Findings  of  the  Memphis -Shelby  CJounty  Uterine  Cancer  Stucfy  and  Their 
Interpretation o  An  analysis  of  data  obtained  from  cytological 
screening  of  white  and  negro  women  for  eer^cal  cancer  is  presented. 
The  data  are  used  to  calculate  average  duration  of  carcinoiaa  in  situ 
and  of  invasive  cervical  sancero  Aibo  Journal  of  Public  Healthy  hStl^ 
July  1958 o 


Honors  and  Awards  relating  to  this  projects 
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lo  Field  Investigations  and 
PHS«-HIH  Demonstrations  Braneh 

Indiifid-ual  Project  Report    2o  Cytology  Section 
Calendar  Year  1958      3o  Memphis,  Tennesse© 

Part  Ao 

Project  Titles  Uterine  cervical  cancer  n»rbiditi^  stu<^  -  MempMSj, 
Shelby  Co\anty,  Tennessee 

Principal  Investigators?  Dr«  Mary  Walton,  Dr.  Frank  Eo  Lundia,  Jro* 

Mrso  Winifred  Mendez,  Mrs,  Gloria  Davis j> 

Other  Investigators s     Dr,  R.  F.  Kaiserp  Dto  Alexander  Go  Gilliam^ 

Dto  Douglas  Sprunt,  Dr.  Qyrus  Sricksonj, 
Miss  Mo  Mo  Bouserj  MTo  Ben  Carrolls 
Mro  Fred  Lovelace 

Cooperating  Units s  The  University  of  Tennessee  Collage  of  Medicine 

Man  Years  (calendar  year  19SB)s 
Total      s  2 
Professional:  1  2/3 
Other      :    I/3 

Project  Descriptions 

QbjecMvess  This  project  has  as  its  aim  the  identification  and 
the  cEnical  and  pathologic  description  of  all  cases  of  uterine  in- 
vasive and  intraepithelial  cancer  detected  in  Menphis  and  Shelby 
County,  Tennessee,  in  195?  and  1958  plus  co!!5>letion  of  adequate  in« 
foriaation  for  cases  identified  1950-=.56o 

Methods  Eraplo^di  Case  records  are  being  reviewed  and  abstracts 
prepared  of  uterine  cancer  cases  at  all  hospitals,  cancer  clinics^  the 
Departmant  of  ¥ital  Statistics,  and  pathology  laboratories  and 
radiation  centers o 

Patient  Materials  All  cases  of  uterine  laalignanc^r  seen  in  f-feraohis 
and  Shelly  Coun-^,  Tennessee  in  195?  and  review  and  follow-up  of  oases 

1950  and  later. 

Major  Findings  s  Collection  of  data  began  October  It,  195? »  All 
known  available  sources  have  been  surveyed.  The  1957  data  are  essentiai;i'^. 
complete  and  are  being  studied. 

Significance  to  the  Program  of  the  Institutes  The  195?  morbidity 
data  will  be  used  to  estimate  uterine  cancer  incidence  rates  in  cytolc ?- 
study  participants  and  in  non-stuc^  persons.  The  morbidity  data 


193 


1  Serial  Ho„  __.JiCI-93. 

Significanee  to  the  Program  of  the  lostitutas  (conto ) 

1950=57s  augmented  by  additional  material  colleeted  to  complete  records 
of  earlier  years ,  will  be  studied  to  determine  survival  and  will  also 
be  used  to  compare  clinical  findings  in  the  two  groups o 

Proposed  Course  of  the  Project?  The  1958  data  is  being  collected 
on  a  current  tsasiso 

Similar  surveys  should  be  done  at  yearly  internals  to  determine 
additional  clinical  malignancy  in  cytology  participantSo  Continued 
stucJy  will  also  be  necessary  to  determine  the  impact  of  vaginal 
(yfcolo^  screening  and  consequent  cancer  therapy  on  occurrence  of 
uterine  cervical  cancer  in  a  population » 

The  1957  survey  is  virtually  complete  with  the  exception  of 
infornation  missing  from  earlier  years  which  is  being  checked,, 


Part  B  included    las  ^  Jk 
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.Serial  Noo    HCI°9$ 

lu  Field  Investigations  and 

DenioHstrations  Branoh 
2,  Cytology  Section 
3o  Philadelphia J  Pennsylvania 


Part  A« 


Project  Titles  A  study  in  an  industrial  population  of  cervical  eaneer 
using  vaginal  cqrtology  for  preliminary  case  selection  - 
Philadelphiaj  Pennsylvania 

Principal  Investigators:  Dr«  !«  N«  Dubinj  Dr.  M,  Re  Dunn,  Dr,  Bernard 

Behrandj,  Dr,  Mo  Do  Pettit,  Mrso  J.  Gillespie 


Other  Investigators? 


Cooperating  Units s 


Dr,  So  C.  lagrahanij,  H,  Dr.  A.  Wo  Hilbergs 
Miss  Me  Mo  Bouser,  Dr^  R.  F,  Kaiser^  Miss  Anns 
Baranovsky^  Dr.  A,  Lo  Pietroluongo, 
Dr.  So  Ac  Brenner 

Woman's  Medical  College  of  Pennsylvania^ 
Itepartments  of  Pathologyj  Preventive  Medicine, 
^necology  and  Oncologyo 

Gustavus  and  Louise  Pfeiffer  Research  Foundation  o 

Man  Tears  (calendar  year  1958 )s 
Total      J  23 
Prof e  ssional :   l^ 
Other      ;  19 

Project  Descriptions 

Objectives?  Fifty  thousand  en^lojed  worosn  in  the  Philadelphia  area 
will  be  examined  annually  by  means  of  vaginal  cytology  sisears  for  three 
years o  This  study  will  provide  data  on  (1)  the  detection  of  cervical 
cancer  in  the  early  stage,  and  (2)  various  factors  in  the  etiolo^  and 
pathogenesis  of  the  dissassp  such  as  (a)  prevalence  and  incidence  of 
cervical  cancer ^  (b)  interrelationship  of  such  lesions  as  atypical 
metaplasias  intraepithelial  carcinoma  and  invasive  earcinoraa  of  the 
cervix,  (e)  whether  intraepithelial  carcinoma  always  progresses  to  in- 
vasive carcinoma^  and  over  what  period  of  time,  (d)  Aether  intra""- 
epithelial  lesion  seen  during  pregnancy  is  the  same  lesion  as  in  the 
non-pregnant  woman,  and  (s)  role  of  age,  ethnic  background,  socio- 
economic status,  gynecologic  and  obstetrical  history,  and  geographic 
locale o 
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The  reasons  for  stu<^i2g  employed  women  are? 

(a)  this  is  a  stable  group,  with  little  turnover  of  populatioa 

(b)  the  economic  statnas  is  more  determinable 

(c)  this  group  is  better  organized^  and  it  is  easier  to  get  to 
and  work  with  this  group 

(d)  one  can  utilize  already  existing  occupational  medical  health 
services 

Methods  Employed;  This  project  is  the  product  of  a  cooperatiTO 
arrangement  between  the  National  Cancer  Institute,  Field  Investigations 
and  Dertionstrations  Branch,  Cytology  Section,  and  the  Woman's  Medical 
College  of  Pennsylvania.  The  National  Cancer  Institute  provides  th® 
immediate  professional,  technical,  and  administrative  staff,  as  well 
as  the  necessary  supplies  and  equipment »  The  Woman's  Medical  College 
provides  the  laboratory  space,  with  its  permanent  fixtures  and 
maintenances 

Bto  le  No  Dubin,  Professor  of  Pathology  of  the  Woman's  Medical 
College,  is  Director  of  the  Project.  There  is  an  Advisory  Corartdttee 
representing  the  participating  departassnts  of  tl^  Woman's  Medical 
College  (viso  the  Departments  of  Pathology,  Gynecology,  Oncology^  md 
Preventive  Medicine),  The  Philadelphia  County  Medical  Society,  the 
Philadelphia  Branch  of  the  American  Cancer  Society,  the  College  of 
Physicians,  the  Philadelphia  Pathological  Society,  the  National  Cancer 
Institute,  a  clinical  cytologist,  and  additional  representatives  of 
local  teaching  institutions c 

There  is  also  a  Special  Committee  on  Preventive  Medicine,  comprisin. 
physicians  from  the  Woman's  Medical  College,  Philadelphia  physicians 
active  in  occupational  medicine,  and  a  representative  of  the  Industrial 
Nurses  Association o 

Contact  with  employed  women  is  made  by  the  physicians  on  the  staff 
of  the  Project,  through  the  Occupational  Pl^raieian  of  a  given  industry <, 
There  is  no  publicity  to  the  lay  public  at  large.  The  enoployees  are 
given  the  choice  of  (1)  going  to  their  private  doctor  for  a  cosiplete 
physical  examination  and  vaginal  cytology  smear  (to  be  sent  to  the 
Cytolo^  Laboratory),  or  (2)  having  a  smear  taken  by  trained  persomiel 
of  the  project,  at  the  industrial  site .  In  all  cases  a  card  wi-& 
pertinent  data  is  sent  to  the  project  with  the  smears.  All  reports  on 
the  cytologic  specimens  go  to  the  woman's  private  doctor,  ^o  in  turn 
sends  a  report  to  the  patient  and  acquaints  her  with  its  significance « 
Patients  with  suspicious  sugars  are  referred  to  their  private  physicians 
who  base  definitive  diagnosis  and  treatment  on  accepted  clinical  and 
biopsy  studies o  Follow°up  data  is  sought  through  the  cooperation  of 
(1)  personnel  of  the  project,  (2)  oceupational  physicians  and  nurses^ 
(3)  private  doctors,  and  (J*)  pathologists  in  other  institutions  who 
make  available  slides  from  biopsy  specimens  for  stu(^  by  the  pathclc;';'?'-' 
of  the  project. 
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Methods  EmployTed;  (conto ) 

The  data  obtained  is  co<fed  and  recorded  in  a  medical  statistical 
form  (1819°9)  as  utilized  l?y  other  sytology  units.  These  cards  are 
microfilmed  for  statistical  analysis  bgr  the  biostatisticians  in  BeliiesdGc. 

Fafclent  Material;  Employed  woman  in  selected  industries  in  the 
cilgr  of  Philadelphia « 

Major  Findings  s  During  the  first  jrear  of  active  screening^  10,221 
patients  were  examined  by  vaginal  smears.  Of  this  numbers  106  were 
considered  as  suspicious  or  positive  for  malignancy.  Of  these  106  casea 
U3  have  had  biopsies  reported  to  us.,  Of  these  ii3,  6  had  invasive 
squamous  carcinoma  of  the  cervix,  10  had  intraspiliielial  carcinoma  of 
the  cervix,  8  had  borderline  lesions  of  markedly  atypical  epithsliuraj 
1?  had  inflammatory  lesions,  and  I*  biopsies  -srere  inadequate »  Follow«-up 
is  pending  in  the  remaining  cases o 

Eleven  per  cent  of  our  total  cases  have  shown  tidciMmonads  on  the 
smears o  Nine  per  cent  of  our  total  cases  have  had  soms  type  of  surgery 
of  the  uterus o 

Significance  to  the  Program  of  the  Institutes  The  results  of  this 
study  ^11  be  added  to  the  information  being  obtained  in  other  cj'tologic 
studies.  Consolidated  data  are  expected  to  furnish  insight  into  patho- 
genesis of  uterine  cervical  cancer,  course  of  development  of  the  lesios 
and  its  incidence  and  prevalence  in  the  adult  female  population o 

Proposed  Course  of  the  Project;  A  three  to  five  year  program  is 
anticipated  in  order  to  examine  !>07000  women  annually  for  three  years  =, 


Part  B  included    Yes  ^  No  ^ 

197 


Serial  fJo,         NGI=96 


1„  Field  Isi¥estigatioBS  anr: 

PHS-NIH  Deraonstrationa  Brand: 

Indi^dual  Project  Report          2o  Cytology  Section 

Calendar  Year  1958                3o  San  Diego  ^  Calif oraia 


Part  1  = 


Project  Titles  A  study  in  a  general  population  of  cervical  caneej? 

using  cervical  cytology  for  preliminary  case  sslectiori 
San  Diego,  California 

Principal  Investigators  Dto  John  Eo  Dunnj  Jr* 

Other  Investigators?    Dr.  FurvLs  Martin  and  Collaborators 

Cooperating  Units?  Gynob  GliniCj  Ssjb  Diego j  California 

Man  Years  (calenclar  year  1958  )s 
Total      s  5  2/3 
Professionals    2/3 
Other      %    5 

Project  Descriptions 

Object! VBSs  One  objective  is  to  extend  the  activibies  of  the 
cytology  work  of  the  Gynob  Clinic  to  include  indigent  women  of 
San  Diego  City  and  County,  This  is  a  trial  of  facilitating 
coverage  of  a  total  population  group  for  cytological  testing  by 
supplei!®nting  private  laboratory  resources. 

Another  objective  is  to  make  available  data  on  this  segment 
of  the  population  regarding  cervical  cancer  for  stu<ty  along  idtli 
the  data  already  available  fi^oiti  examinations  of  some  ijOjOOO 
private  patients. 

Methods  Esqjloyeds  The  Gyndh  Clinic  is  composed  of  a  group 
of  ^?necologists,  operating  a  cytology  laboratory  jointly;^  ^ho 
are  thoroughly  convinced  of  the  value  of  cervical  cytology  in 
cervical  cancer  case-identification ,  They  have  operated  their 
laboratory  at  minimum  fees  to  ssake  the  service  as  ^d.dely  avail" 
able  as  possible  to  other  physicians  as  well  as  their  own  group o 
They  have  not  been  able  to  extend  their  services  to  indigent 
women  a  Suppleasentation  of  Gynob  CHaic  Laboratoxy  staff  Isj 
the  Field  Investigations  and  Demonstrations  Branch  has  made 
possible  the  extension  of  these  services  to  the  indigent  portion 
of  ■&©  population  o 

The  (^oology  laboratory  has  excellent  professional  and 
technical  supervisory  personnel  and  extension  of  the  case-finding 
program  to  the  indigent  population  is  being  accomplished  through 
the  addition  of  federally  employed  screening  technicians o 
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Patient  Materials  All  adult  female  private  patients  and 
indigent  adult  -KDinen  of  San  Diego  Comity  through  Uieir  usual 
source  of  medical  service « 

Major  Findings;  The  data  from  the  cytological  ejcperiens®  of 
the  Gynob  Clinic  up  to  1950  aJ^e  in  the  process  of  analysis. 
These  data  include  the  findings  from  33*750  women  examined 
initiallyi  9,726  examined  a  second  timaj  and  l4.j213  a  -ttiird  tijnSo 
The  results  of  the  analysis  should  be  very  interesting  for  com<=> 
parison  with  other  similar  studies  that  have  been  published  or 
soon  will  beo  For  example,  the  rate  of  finding  carcinoiaa  in-situ 
seems  to  be  higher  than  Nieburgs'  results  for  Floyd  Countyj 
Georgia,  or  unpublished  results  from  Meii^his,  Tennessee b  A  manuscript 
analyzing  these  data  will  soon  be  submitted  for  publicationo 

Significance  to  the  Program  of  the  Institutes  The  study  will 
provide  data  on  the  uterine  cytological  findings  using  direct 
cervical  specinjenso 

From  the  standpoint  of  cancer  control,  it  will  be  of 
interest  to  learn  whether  private  pl^ysicians  can  effectively 
promote  a  program  of  communilgr  case-identifieation» 

Proposed  Course  of  the  Projects  The  cytology  project  for 
all  of  San  Diego  County  is  rapidly  gaining  morasntumo  A  central. 
registry  has  been  established  and  the  mechanics  of  processing 
cytology  reports  and  photostating  for  Field  Investigations  and 
Demonstrations  Branch,  Cytology  Section,  and  statistical  stu^ 
have  been  worked  outo  The  program  is  being  gradually  expanded 
to  a  coraraunity-Mde  program  urging  all  women  to  obtain  periodic 
C3rtological  examinations  through  their  physicians.  A  program  of 
both  physician  smd  lay  education  will  be  developedo 
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Part  Bo  Honors  J  Awards  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Dunos  John  Eoj  Jr,j  Mo  Do,  Mo  S*  P,  Ho^  F„  Ao  P.  H.  A.:  PreliBiinaiy 
Findings  of  the  Memphis -Shelby  County  Uterine  Cancer  Study  and  Their 
Interpretation  o  An  analysis  of  data  obtained  from  cytologieal 
screening  of  white  and  negro  women  for  cerrical  cancer  is  presentedo 
The  data  are  used  to  calculate  average  duration  of  carcinoma  in  situ 
and  of  invasive  cervical  cancer.  Am*,  Journal  of  Public  Healthy  hBzJp 
July  19580 


Honors  and  Awards  relating  to  this  project* 
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Form  KOo 
November. 


cap~2 
1958 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1958 


Serial  No.   1CI-9T 

1.  Field  Investigations  ar 

Demonstrations  Branch 

2.  Cj.'-fcology  Section 

3.  VJashington,   D.Co 


Part  A. 


Project  Title; 


Training  program  for  cytotechnicians  (cervical). 
This  project;,  along  with  all  personnel  and  activities 
of  the  Washington  Cytology  Unit,  -iias   transferred  to 
the  Bureau  of  State  Services  on  Decemher  l^i-th  by  order 
of  the  Director,  National  Institutes  of  Health. 


Principal  Investigators; 


Other  Investigators; 


Dtc   Robert  L.  Smith,  Dr.  James  Wea'^^r, 
Dr.  A.  W»  Hilberg,  MrSo  Elizabeth  Darden, 
Mrs.  Margaret  Coyne,  Miss  Nancy  Burns,  Dr. 
Elizabeth  Chu 

Dr.  R.  F.  Kaiser,  Dr.  S.  C.  Ingraham,  il, 
Miss  M.  M.  Bouserj  Miss  Anne  Baranovsky 


Cooperating  Units:  None 

Man  Years  (calendar  year  1958) 


Total       : 

Professional  i 
Other       : 

Project  Itescription: 


1/3 
1/3 


(less  than  I/3) 


Objectives ;  To  train  technicians  in  the  field  of  exfoliative 
cytology,  principally  vaginal  and  cervical  cytology  and  extra- 
vaginal  sites  as  occasion  arises. 

Methods  Employed:  A  training  period  of  approximately  three 
months  covering  both  theoretical  and  practical  aspects  of 
exfoliative  cytology. 

1)  Theoretical  part  —  Elementary  lectvires  on  common  gynecol- 
ogical conditions,  histology,  anatomy,  and  pathology  of  female 
reproductive  organs?  lectures  on  cytologic  techniq.ues  and  on 
exfoliative  cytology  -  normal  cells,  atypical  cells,  dyskaryosis 
and  malignant  cells  |  and  lectures  on  the  use  and  care  of  a 
microscope . 

2)  Practical  part  --  Vaginal  aspiration  and  smear  techniques. 
Screening  of  known  slides  -  normal  cells,  atypical  cells,  atrophic 
changes,  hoj^onal  changes,  dyskaryosis  and  malignant  cells. 
Screening  of  slides  to  study  the  component  formed  elements  of 
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Methods  Employed :  ( cent . ) 

different  smears^  e.go  trichomonads,  monilias,  and  other  inflam- 
matory conditions.  Screening  of  unknowns  under  close  check  and 
supervision. 

The  theoretical  part  of  the  training  is  so  scheduled  that 
each  particular  topic  precedes  its  corresponding  practical  part, 
A  tre>inee,  aftei'  having  8ucceBSful3.y  passed  a  series  of  tests  on 
both  practical  and  theoretical  parts,  is  tested  with  unknown 
slides  to  screen «  The  results  of  this  experience  determine  its 
duration . 

Patient  Material;  ISiose  available  throu^  the  several  units 
operated  by  the  Washington  Cytology  Unit. 

Major  Findings;  Fifteen  successf-ully  trained  screeners 
incli-iding  the  five  sent  over  from  Philadelphia.  Two  trainees,  due 
to  personal  reasons,  dropped  out. 

Slgnlficaaee  to  the  Program  of  the  Institute;  The  niamber 
of  personnel  in  the  eytotechnician  field  is  very  limited »  In 
order  to  carry  on  a  research  program  in  the  field  of  cytologj'' 
it  is  necessary  to  train  personnel,  to  do  the  initial  slinie 
examinations.  Cytotechni clans  thus  trained  also  form  a  nucleus 
for  the  much  larger  group  of  such  personnel  which  is  in  great 
demand  as  cytology  programs  grow  and  develop. 

Proposed  Course  of  the  Project;  This  project,  along  with 
all  personnel  and  activities  of  the  Washington  Cytology  Unit, 
was  transferred  to  the  Bureau  of  State  Services  on  December  lUth 
by  order  of  the  Director,  National  Institutes  of  Health. 
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Form  NOc  CEP-2 
November  1958 


PHS-NIH 

Individual  -Frojeet  Repoz"^ 

Calendar  Year  1958 


Serial  ITOo    NCI- 

lo  Field  Investigation; 
Demonstrations  E:^, 

2.  Cytology  Section 

3.  Washington,  D.  C« 


Part  A, 


Project  Title :  Exfoliative  vaginal  cytology  as  case  identification 

for  uterine  cancer  applied  to  the  Federal  Reforoiatory  - 
Alder son,  Tfest  Virginia » 

This  project;  along  with  all  personnel  and  activities 
of  the  Washington  Cytology  Unit,  v&s   transferred  to  the 
Bureau  of  State  Services  on  December  l4th  by  order  of 
the  Director,  National  Institutes  of  Health. 


Principal  Investigators: 


Dr.  Robert  L.  Smith,  Miss  Nancy  Burns, 
Dr.  Elizabeth  Chu,  Dr.  James  ^aver 


Other  Investigators: 


Cooperating  Units: 


DTo   R.  F,  Kaiser,  Dr.  S.  C,  Ingraham,  II, 
Dr.  A.  Wo  Hilberg,  Miss  M.  M.  Bouser, 
Miss  Anne  Baranovsky 

Department  of  Justice,  Bxireau  of  Prisons;  and 
Federal  Reformatory  for  Women,  Alder  son,  ^st 
Virginia . 


Man  Years  (calendar  year  1958); 


Total 

Professional 

Other 

Project  Description: 


2  1/3 
2/3 
1  2/3 


Objectives ;  To  acquire  epidemiological  data  concerning  the 
natural  history  of  cervical  cancer  among  inmates  and  employees  of 
a  federal  ref oncatoryi  and  to  compare  the  uterine  cancer  exper- 
ience in  this  group  vrith.  that  of  other  ^oups  being  studied. 

Methods  Employed:  Vaginal  aspirations  and  cervical  scrapings 
are  obtained  on  each  individual  for  cytological  examination. 

Biopsies  sire  obtained  on  suspicious  and  positive  cases  and 
processed  in  the  Washington  Cytology  Unit.  Definitive  diagnoses 
are  reached  by  clinical  study  aided  by  this  laboratory  procedure. 

The  following  procedure  has  been  established: 
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Methods  Employed :  (cont = ) 

(1)  In  cooperation  \ritla  the  Bureau  of  Prisons,  Department  of 
Justice,  women  iranates  of  the  Federal  Reformatory  for  Women,  Alder- 
son,  ^st  Virginia,  have  been  screened  routinely  as  they  are  seen 
at  the  Prison  Dispensary. 

(2)  Smears  are  obtained  by  the  vaginal  aspiration  technique 
and  by  the  cervical  scraping  technique  and  after  being  fixed  and 
mounted  in  glycerin  are  mailed  to  the  Washington  Cytology  Unit 
for  interpretation o 

(3)  Cervical  biopsies  are  obtained  on  all  cases  interpreted 
as  suspicious  or  positive  and  sent  to  the  Washington  Cytology 
Unit  for  histopathological  diagnosis c 

(k)   Therapy  is  the  responsibility  of  ttie  prison  medical  staff. 

(5)  Pertinent  history  and  clinical  data  along  with  results 
of  cytologicaJ.  and  histological  ejcaminations  are  qoded  and 
piinched  on  IM  cards  for  tabulation  and  analysis  by  the  Statis- 
tical Unit  of  Field  Investigations  and  Itemonstrations  Branch « 

Patient  Material;  Inmates  and  employees  of  the  Federal 
Reformatory  for  Women,  Alderson,  Ifest  Virginia, 

Major  Findings;  None. 

Significance  to  the  Program  of  the  Institute;  The  results  of 
this  study  will  be  added  to  the  information  being  obtained  in 
other  cyfcological  studies «  Consolidated  ds-ta  are  expected  to 
furnish  insight  into  pathogenesis  of  uterine  cervical  cancer, 
course  of  development  of  the  lesion,  and  its  incidence  and 
prevalence  in  the  adult  female  pop\ilation. 

Proposed  Course  of  the  Project;  This  project,  along  with  all 
the  personnel  and  activities  of  the  Washington  Cytology  Unit,  T.>m.s 
transferred  to  the  Bureau  of  State  Services  on  December  l4th,  by 
order  of  the  Director,  National  Institutes  of  Health, 
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Serial  Noo    MGI^99 

lo  Field  Investigations  end 
FHS-MIH  Demonstrations  Branch 

Individual  Project  Report    2o  Cytology  Section 
Calendar  Year  1958      3o  Washington,  Do  Co 


Part  Ao 


Project  Titles  ExfolJi.atiTe  vaginal  cytology  as  ease  identification 
for  uterine  cancer  applied  to  American  Indians » 
"This  project,  along  witJi  all  personnel  and  activities 
of  the  Washington  Cytology  Unit^  was  transferred  to 
the  Bureau  of  State  Services  on  December  litth,  by 
order  of  the  Director,  National  Institutes  of  Health o 

Principal  Investigators?  Dr.  Robert  Lo  Smith,  Dr.  Elizabeth  Chu, 

Dto  James  Weaver 

Other  Investigators!     Dtc  Ro  Fo  Kaiser,  Dr.  Sc  C.  Ingrahain,  II, 

DTo  a.  W.  Hilbsrg,  Miss  M.  M.  Bouser, 
Miss  Anne  Baranovsky 

Cooperating  Units?  Bureau  of  Medical  Services,  Division  of 
Indian  Health 

Man  Years  (calendar  year  1958 )s 
Total      !  1 

Professionals    (less  than  1/3) 
Other      s  1 

Project  Descriptions 

Objectives  s  To  acquire  ©pidemiologieal  and  scientific  data 
concerning  the  natural  history  of  cerelcal  cancer  in  several 
selected  teibes  of  American  Indians  |  and  to  coinpare  the  uterine 
cancer  experience  of  this  group  lijith  that  of  other  groups  being 
studied. 

Methods  Eiaployeds  The  vaginal  aspiration  t-echnique  as 
described  by  Papanicolaou  is  the  method  used©  Biopsies  are 
obtained  on  cases  i?ith  suspicious  or  positive  smears  <» 

la  cooperation  with  the  Division  of  Indian  Health,  Bureau 
of  Medical  Services,  the  following  procedure  has  bean  set  ups 

(1)  A  vaginal  smear  is  obtained  on  selected  adult  female 
Indians  at  several  reservations o  The  won^n  participating  are 
those  seen  in  hospital  clinics  or  admitted  to  hospitals  on 
reservations  chosen  for  this  studyo 
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Methods  Emplojeds  (eonto) 

(2)  Smears  are  obtained  by  vaginal  aspiration  on  all  woiren 
participating  and,  when  a  pelvic  examination  is  performed,  a 
cer^eal  smear  is  also  obtained. 

(3)  Cervical  biopsies  are  obtained  on  cases  interpreted 
as  suspicious  or  positive. 

(It)  Pertinent  clinical  data  and  results  of  cytological 
and  histological  examinations  are  coded  and  punched  on  IBM 
cards  for  tabulation  and  analysis  by  the  Statistical  Unit 
of  the  Field  Investigations  and  Demonstrations  Branch. 

Patient  Material;  Indian  women  of  the  Pima,  Papago,  and 
White  River  reservations  admitted  or  attending  clinics  at 
Sacaton  Indian  Hospital,  Tuscon  Indian  Hospital,  Phoenix 
Indian  Hospital,  and  the  White  River  Indian  Hospital  and  twelve 
Indian  hospitals,  Aberdeen,  Souto  Dakota,  Indian  Area  Office, 

Major  Findings;  Noneo 

Significance  to  the  Program  of  the  Institute;  The  results 
of  this  study  ^11  be  added  to  the  information  being  obtained 
in  other  cgrto logical  studies.  Consolidated  data  are  expected 
to  furnish  insight  into  pathogenesis  of  uterine  cervical  cancer j, 
course  of  development  of  the  lesion,  and  its  incidence  and 
prevalence  in  the  adult  female  population » 

Propoaed  Course  @f _  the _.^o;lggfej  This  project,  along  with 
all  personnel"  an<i  activities'  of  the  Washington  Cytology  Unit, 
was  transferred  to  the  Bureau  of  State  Services  on  Ifeceraber  lljtiij 
by  order  of  the  Director,  Mational  Institutes  of  Health,, 
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PHS-ICH 

Individual  Project  Report 

Calendar  Year  1958 


Serial  Moo    MCI-^IOQ 

lo  Field  Investigations  mid 

Deitxsnstrations  Brauo'a 
2o  Cytologj  Section 
3«  Washington,  Do  Co 


Part  Ac 


Project  Titles 


A  study  in  a  selected  population  of  cervical  cancer 
using  vaginal  and  cervical  cgrkology  for  preliminary 
case  selection  •>  New  York^  New  Yorko 
This  projectj,  along  with  all  personnel  and  activities 
of  the  Washington  Cytology  Unitj,  was  transferred  to 
VoB  Bureau  of  State  Services  on  Deceraiber  liith,  by 
order  of  the  Directors  National  Institutes  of  Healtfeo 


Principle  Investigators; 


Oldier  Investigators? 


Dr.  Robert  L„  Sndthj  MrSo  Elizabeth  DardeH^, 
DTo  Elisabeth  Chu^  Miss  Nancy  Bums, 
Mrso  Margaret  Coynes  Dr.  Leo  Price, 
Dro  Janes"  Weaver,  Dr.  Herbert  Fo  NewiiMi 

Dto  Ro  Fo  Kaiser,  Br.  So  G,  Ingraha%  Up 
Dr.  Ao  W«  Hilbsrg,  Miss  M„  M.  Bouser, 
Miss  Anne  Baranovsky 


Cooperating  Units? 


International  Ladies" 
Medical  Center 


Garment  Workers'  Union 


Man  Years  (calendar  year  1958 )s 
Total      z    3  1/2 
Professional s 
Other      s  2 

Project  Descriptions 


3  1/3 

1  1/3 


Objectives s  To  acquire  epidemiological  data  * conceriring  the 
natural  history  of  cervical  csmcer  among  several  ethnic  groups | 
to  compare  prevalence  and  incidence  rates  and  other  facets  of  the 
natural  history  of  cervical  cancer  ait©ng  these  ethnic  groups |  and 
to  test  modifications  of  the  vaginal  aspiration  technique  to  find 
one  adapted  to  clinic  procedure  as  encountered  in  a  large  Health 
center  o  "^ 

Methods  Employed^  The  aspiration  technique  as  described  by 
Papanicolaou  is  the  method  that  the  project  priirm^ily  is  stu«^i:5go 
The  modification  to  be  tested  is  the  use  of  various  types  of 
plastic  tubes  and  straws  to  find  a  ii»r©  inexpenaive,  and  at  the 
same  time,  acceptable  pipette o 
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Methods  Eng>l05n8d;  (cos^te ) 

In  tMs  study  cervical  as  well  as  -paginal  sinears  are  being 
obtainedo  This  makes  available  t^io  snears  by  different  techniques 
obtained  at  the  same  time  on  most  of  the  women  examined  as  part  of 
■Uie  stu^  at  ILGTO  Health  Center, 

Definitive  diagnosis  of  patients  mth  suspiciotis  or 
positive  smears  is  based  on  clinical  eseamiriation  and  cervical 
biopsy  by  the  gynecology  clinic  personnel  at  the  Union  Health 
Gentero 

Women  members  of  the  lUMJ  are  I'eferred  for  a  vaginal 
aspiration  smear  through  either  the  gynecology  clinic,  one  of 
the  medical  clinicSj,  or  a  special  cytology  clinic » 

Ssi^ars  by  the  cervical  scraping  technique  are  obtained  by 
the  ILGWU  Health  Center  physician  in  the  medical  and  gynecology 
clinics , 

Pertinent  history  and  clinical  data  on  each  person  screened 
and  results  of  eytological  and  histological  escaminations  are 
coded  and  punched  on  IBM  cards  for  subsecpent  tabulation  and 
analysis  by  the  Statistical  Unit  of  the  FII©« 

Patient  Material:  Won^n  in  this  stu<^  are  the  members  and 
dependents  of  members  of  the  International  Ladies'  Garment  Workers' 
Union  in  New  York  City  who  are  examined  at  the  Union  Medical 
Health  Center,  2?^  Seventh  Avenue^,  B©^  York  Gityo 

Major  Findings;  None^ 

Significanee  to  the  Program  of  the  Institute;  The  results 
of  this  study  will  be  added  to  the  information  being  obtained  in 
other  eytological  studies.  Consolidated  data  are  expected  to 
furnish  insight  into  pathogenesis  of  uterine  cervical  cancer^ 
course  of  development  of  the  lesion,  and  its  incidence  and 
prevalence  in  the  adult  female  population  o 

Proposed  Course  of  -foe  Projects  This  project^  along  with  all 
personnel  and  activities  of  the  Washington  Cytology  Unit,  w§s 
transferred  to  the  Bureau  of  State  Services  on  December  litth,  by 
order  of  the  Director,  National  Institutes  of  Healtho 
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Serial  Noo    MGI^Ol 
PHS-NIH  I.  Field  Investigations  sxid 

Individual  Project  Report         Demonstrations  Branch 
Calendar  Year  19^8       2,  Cytology  Section 

3o  Washington s  Do  Go 


Part  Ac 


Project  Title:  A  study  of  cervical  cancer  in  a  selected  group  of 
federal  employees  using  vaginal  cytology  for  pre- 
liminary case  selection  -  Washingtonj,  D.  Ge  and 
Beiiiesdaj  Maryland 

This  project,  along  with  all  personnel  and  activities 
of  the  Washington  Cytology  Unitj  wag  transferred  to 
•toe  Bureausof  State  Services  on  December  llith,  hj 
order  of  the  Director 5  National  Institutes  of  Healtlio 

Principal  Investigators  Dr.  Ro  Lo  Smith,  Dro  Elizabeth  ChUg 

Dr«  James  Weaver,  Miss  Mo  Mo  Bouser, 
Mrso  Elizabeth  Iterden,  Mrs,  Margaret  Coyne 

Other  Investigators?    Dr.  R.  F„   Kaiser,  Dr^  So  C«  Ingrahamj  II5 

Dto  a.  Wo  Hilberg,  Miss  Anne  Baranovsky 

Cooperating  Units?  Employees  Heal-to  Service,  DKEW 
Ejnployees  Health  Service  3  MIH 
Department  of  Jijsticei,  Bureau  of  Prisons 

Man  Years  (calendar  year  1958): 
Total      ?  10  2/3 
Professional:   3  2/3 
Other      s   7 

Project  Descriptions 

Objectives:  (1)  To  acquire  epidemiological  data  concerning 
the  natural  history  of  cervical  cancer  in  a  selected  group  of  women | 
(2)  to  compare  the  cancer  esqperience  in  this  group  with  that  of 
other  groups  being  studiedj  and  (3)  to  explore  further  and  modi^ 
the  vaginal  aspiration  technique  as  a  device  for  identifiesction  of 
asynptomatic  cervical  cancero 

Methods  Employed;  The  x'aginal  aspiration  technique  as 
described  hy  Papanicolaou  is  the  method  used,  the  modification 
consisting  of  replacement  of  the  glass  pipette  with  various  types 
of  plastic  pipettes  in  an  attempt  to  reduce  the  cost,  personnel 
time,  and  danger  of  breakage  inherent  in  the  use  of  glass  pipettes o 


209 


COMTIHUATIOU  SIEET  »  1  Serial  KOo   MCI;°1Q1 

Methods  Eniplojeds  (conto) 

Deflnlti'ye  diagnosis  of  all  cases  with  suspicioiiis  or  positive 
sraears  is  based  on  clinical  examination  and  cervical  biopsyo 
Patients  are  referred  to  their  private  physicians  for  these  por^ 
tions  of  the  studyo 

In  cooperation  with  the  employing  Federal  Agencies  and 
Federal  Employees  Health  Services,  fejsale  federal  employees  are 
invited  to  participate  in  the  cervical  (Cytology  stu<^o 

Through  a  system  of  recallj  as  large  a  group  as  possible  of 
those  screened  once  are  encouraged  to  return  at  yearly  intervals 
for  at  least  three  annual  screeningSo 

Pertinent  history  and  clinical  data  on  each  person  screened 
and  results  of  cytological  and  histological  examinations  are 
coded  and  placed  on  IM  punch  cards  for  subsequent  tebulatioa 
and  analysis  by  the  Statistical  Unit  of  the  Field  Investigations 
and  Demonstrations  Brandie 

Patient  Materials  Women  employees  in  federal  service 
Included  in  this  study  were  from  the  followings  North  and  South 
HEW  Buildings!  Tempo  R  buildingf  National  Library  of  Medicine | 
St»  Elizabeths  Hospitals  and  Federal  Reformatory  at  Alderson^ 
West  Virginia, 

Major  Findings s  loneo 

Significance  to  the  Program  of  the  Institute?  The  results 
of  this  stuc^  will  be  added  to  the  information  being  obtained 
in  other  C3rto logical  studies..  Consolidated  data  are  expected 
to  furnish  insight  into  pathogenesis  of  uterine  cervical  cancer^ 
course  of  development  of  the  lesion^  and  its  incidence  and 
prevalence  in  the  adult  female  population o 

Proposed  Course  of  tiie  Projects  This  project,  along  wife  all 
personnel  and  activities  of  the  Washington  Cytology  Unitp  was 
transferred  to  the  Bureau  of  State  Services  on  December  llith^  by 
order  of  the  Directors  lational  Institutes  of  Healtho 
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Serial  No.        KCI°^102 

lo  Field  In-yestigations  sijd 
PHS°NIH  Demonstrations  Branch 

Individual  Pro^Ject  Report  2,  Cytologj  Section 

Calendar  Year  19$1  3o  Washingtonj  D«  Go 


Part  Ac 


Project  Title;  A   study  in  a  federal  hospital  of  cenrieal  cancer 

using  vaginal  and  cervical  cytology  for  preliminary 
case  selection  ■=  Washington,  D»  Go 
This  project,  along  with  all  personnel  and  activities 
of  the  Washington  Cytology  Unit,  was  transferred  to  the 
Bureau  of  State  Services  on  December  llith,  by  order  of 
the  Director,  National  Institutes  of  Healtho 

Principal  Investigators?  Dro  Robert  L»  Smith,  Dr.  Dorothea  Chapman, 

Dr.  Elizabeth  Chu,  Mrs.  Elizabeth  Darden, 
Mrs.  Mary  Salmon,  Mrso  Margaret  Coyne 

Other  Investigators?     Dto  R«  F,  Kaiser,  Dr.  So  Co  Ingraham,  IIj, 

Dr.  Ao  ¥.  Hilberg,  Miss  Mo  Mo  Bouser, 
Mss  Anns  Baranovsky 

Cooperating  Units:  St.  Eliiaabeths  Hospital,  Washington,  Do  Co 

Man  Years  (calendar  year  1958) s 
Total      3  8 
Professionals  3 
Other      s  5 

Project  Descriptions 

Objectives;  To  acquire  epidemiological  data  concerning  the 
ntitural  history  of  ceinrical  cancer  among  patients  and  employees 
in  a  raental  hospitali  to  con5>are  the  uterine  cancer  experience 
of  this  group  with  that  of  other  groups  being  studied?  and  to 
further  explore  and  modify  the  vaginal  aspiration  technique 
as  a  device  for  identification  of  asyinptoiaatic  cervical  cancer  o 

Methods  Eiaployeds  The  vaginal  aspiration  technique  as' 
described  h^r  Papanicolaou  is  the  method  used,  the  modification 
being  the  replacement  of  the  glass  pipette  with  various  types  of 
plastic  pipettes  to  reduce  the  cost,  personnel  time,  and  danger 
of  breakage  inherent  in  the  use  of  glass  pipettes » 

Definitive  diagnosis  of  all  patients  with  suspicious  or 
positive  sffltisrs  is  by  clinical  examination  and  cervical  biopsyo 
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Methods  Employed s  (conto) 

In  cooperation  with  the  medical  staff  of  Sto  Elizabeths 
Hospital  the  following  procedure  has  been  established? 

(1)  Vaginal  aspiration  smears  will  be  obtained  on  woinen 
patients  and  on  emplo^^e-volunteers  of  the  Hospitals 

(2)  The  program  will  continue  for  at  least  three  years  with 
the  aim  of  examining  as  many  patients  as  possible  at  yearly 
internals  for  at  least  three  suecessi"9fe  testings  o 

(3)  The  follow«»up  and  treatment  of  patients  with  positi'^-e 
and  borderline  diagnoses  is  the  joint  responsibility  of  the 
Sto  Elisabeths  Hospital  and  the  Washington  Cytology  Unite 

(1+)  The  pertinent  history  and  clinical  data  and  the  results 
of  eytological  md  histopathological  examinations  are  being  coded 
and  punched  on  IBM  cards  for  tabulation  and  analysis  by  the 
Statistical  Unit  of  tte  Field  Investigations  and  Demonstrations 
Brancho 

Patient  Material;  Women  mental  patients  and  employee- 
volunteers  o^  Si,  Elizabeths  Hospitalo 

Major  Findings;  None  to  dateo 

Significance  to  the  Program  of  the  Institute;  The  results  of 
this  study  will  be  added  to  the  information  being  obtained  in  other 
cytologic  studies.  Consolidated  data  are  expected  to  funaish 
insight  into  pathogenesis  of  uterine  cervical  cancer^,  course  of 
developaent  of  the  lesion,  and  its  incidence  and  prevalence  in 
the  adult  fessale  populations 

Proposed  Course  of  the  Project;  This  project^  along  ^th 
all  personnel  and  activities  of  the  Wtshington  Cytology  Ifcltj  was 
transferred  to  the  Bureau  of  State  Services  on  December  liith^,  by 
order  of  the  Director,  National  Institutes  of  Healths 
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Ssrial  No,  NGI..10g 

1,  Field  Investigations  and 
EHS-NIH  Demonstrations  Branch 

Individual  Project  Report    2,  Cytology  Section 
Calendar  Year  1958      3.  Washingtonj  D^  Go 


Part  Ac 


Project  Titles   Cortisone  Study  -  Georgetomi  University  Medical 
School  and  Georgetown  University  Hospit^ 

Principal  Investigators  Dorothea  Bo  Chapman 

Other  Investigators:    Dto  S«  C,  Ingrahansj  Dr»  Ao  W.  Hilbergj 

Dro  Ro  Fb  Kaiser,  Mr.  Ben  Carroll 

Cooperating  Units s  George towj  Universi^  Medical  School  Endocrinology 
Service  (DTc  Jo  J<.  Canary),  Department  of  Medicine 
(DTo  L.  H.  Kyle) 

Pirojeet  Descriptions 

Objectives 8  This  is  a  research  project  with  the  aim  of 
stadying  the  effect  of  cortisone  and  similar  steroids  on  cancer 
development  and  cancer  growths 

It  is  knows  that  cortisone  has  an  effect  on  inflaimatory 
reactionsj)  infection^  and  antigen-antibody  reactions  in  aniraal 
and  mano  This  effect  varies  a  great  deal,  depending  on  various 
factors^  for  inst^aice  dosage  and^  especially^,  on  the  particular 
time  of  administration  during  the  course  of  the  disease ,  Th©  same 
holds  true  for  the  effect  on  cancer  and  metastasis  formation  as 
showi  by  clinical  observations  in  man  and  experinffints  in  anisoalso 

If  more  information  can  be  gained  regarding  the  mechanism 
Toy  which  cortisone  mediates  its  various  effectSj,  this  should  b® 
helpful  Ins 

1)  Improvement  of  criteria  for  institution  of  steroid- 
therapy  in  neoplastic  and  other  diseases 

2)  Clarificatiosi  of  relationship  and  possible  similarity 
between  cancer  and  various  «^seases 

3)  Gain  of  more  information  regarding  the  basic  disease- 
iiBChanism  of  cancer  <, 

Methods  Employeds  "Hirough  cooperative  arrangement  with  the 
Endocrinol©^  Ser^ce  of  the  Department  of  Medicine  at  Georgetonna 
selected  patients  are  carefully  followed  on  an  In  and/or  Outpatient 
basis  by  clinical  and  laboratory  esandnations  (serum  proteins^ 

lipoproteins^  gljcoproteins,  cholesterol,  BDWj  NPK,  uric  acid^ 
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urinary  and  plasma  steroid  detenninations ) .  The  laboratory  studies 
are  planned  to  be  done  before,  during  and  after  administration  of 
cortisone  and  similar  sterol dSo  An  equal  nusaber  of  patients  ai-e 
being  selected  from  five  disease  groups  (allergy,  cancerj  collagen 
diseases J  diabetesj  hypertension )o  A  control  will  be  established 
by  doing  the  examinations  on  nonaal  volunteers  also*  Thus,  data 
will  be  collected  on  the  differences  of  various  bocfy  functiona  among 
these  patients  and  on  the  effect  of  cortisone  on  thenio  In  the 
cancer  patients  especially,  ih&  progreission  or  regression  of  the 
disease  x-dll  be  carefully  followed» 

Patient  Materials  The  patients  will  be  drawn  from  the  varions 
Outpatient  Department  C31nics  as  well  as  from  those  within  the 
Georgetown  University  Hospitalo 

Major  Findings s  None  (Project  just  now  being  started). 

Significanee  to  "fee  Program  of  the  Institutes  More  inf orasation 
regarding  criteria  for  steroid  therapy  in  cancer  patients  is 
highly  desirable  and  sorely  needed*  There  is  at  this  time  no 
reliable  method^  of  predetermining  which  patients  will  be  iinpro'red 
and  which  patients"  conditions  may  even  be  worsened  by  steroid 
therapy*  Since  there  is  evidence  in  animal  ejsperiments  and 
suspicion  in  a  few  patients,  who  are  on  cortisone  for  extended 
periods,  that  cortisone  either  causes  or  accelerates  carcinogenesiss 
it  is  important  to  establish  the  true  facts  of  the  relationship  of 
cox'tisone  to  carcinogenesis.  It  is  hoped  that  data  obtained  by  this 
project  may  contribute  to  the  solution  of  this  problem  as  well  eg 
the  problem  of  the  decision  whether  or  not  an  adrenalectotigr  xfill 
be  beneficial  to  a  given  patient. 

Proposed  Goiirse  of  the  Projects  At  least  a  three  ysar  study  is 
planned  to  select  and  examine  the  several  hundred  pataents  needed  to 
gain  infor!nat5-on  -sAiich  would  be  scientifically  and  statistically 
valid* 
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Serial  Moo     MGI^103 

lo  Field  Investigations  and 
PHS-NIH  Demonstrations  Branch 

Individual  Project  Report    2»  Cytology  Section  aud 
Calendar  Tear  1958  Environmsntal  Field 

Studies  Section 
3e  Bethesda,  Maryland 


Part  Ao 


Project  Titles  A  study  in  an  all<»ntale  population  of  pulmonary  cancer 

using  exfoliative  cytology  for  preliminary  case  selectioB 
•»  Colorado  Plateau 

Principal  Investigators s  Dto  Victor  Archer,  I^«  Pope  A.  Lawrence^ 

Dr«  Elizabe^  Chu,  Miss  lancy  Bums 

Other  Investigators:     Dto  Ae   Wo  Hilberg,  DTo  So  C  Ingrahams  IIj 

Miss  M.  M,  Bouserj  Dro  R.  F.  Kaiser 

Cooperating  Units;  Occupational  Health  Program^  Bureau  of  Stats 

Sejjvices,  Division  of  Biology  and  Medicine j  the 
Indian  Health  Service |  and  the  State  Health 
Departments  of  Utah,  Colorado,  New  Mexico  and 
Arizona. 

Man  Years  (calendar  year  19$B)s 
Total .     s  1  1/3 
Professional?    1/3 
Other      s  1 

Project  Descriptions 

Objectives s  (l)  In  conjunction  with  the  Uranium  Miner  Study  of 
the  En^ronn^ntal  Field  Studies  Section,  to  obtain  sputum  froia 
uranium  miners  in  order  to  ascertain  how  adequate  sputum  smears 
for  cytological  examinaliion  can  be  made  under  ciaxumstances  of  a 
field  surveyj  (2)  to  apply  cytologic  laethods  in  assaying  occurrsncs 
of  pulmonary  cancer  in  uranium  miners  |  and  (3)  through  long  term 
follow-up  to  determine  whether  any  cellular  appearance  or  patterns 
seep  on  cytological  examination  may  possibly  be  significantly 
correlated  with  pulnKsnary  pathology  presmsabily  cfeie  to  over-exposure 
to  irradiation  from  radon  and  its  daughter  products.  It  is 
anticipated  that  repeated  cytological  examinations  will  be  per= 
formed  on  as  large  a  group  of  uranium  miners  as  possible  for 
fifteen  or  more  years o 

Methods  Employedj  A  specimen  of  sputum  was  collected  from 
each  iiraniura  miner  who  participated  in  this  stu^o  Several  smears 
were  made  directly  from  the  specimen  by  picking  out  blood-tinged 
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Methods  Employed;  (conto ) 

mucus  or  other  material  and  smearing  it  onto  mierosoope  slides 
tising  standardized  technical  procedures.  The  slides  were  screened 
for  cells  suspicious  for  raaligamney  and  for  cellular  nrorphologie 
changes  o"&er  than  malignancyo 

All  findings  of  cells  suspicious  for  malignancy  or  atypical 
in  appearance  were  reported  to  the  chief  of  the  field  examining 
units  for  follow-up  stu(^. 

Patient  Materials;  Uranium  minors  at  the  Colorado  Plateau » 

Major  Findings;  Fourteen  atypical  and  positive  sputums  were 
found  in  approximately  1000  miners  examinedo 

Significance  to  the  Program  of  the  Institute;  Information 
derived  from  this  study  ■sd.ll  help  in  evaluating  the  effect  of 
the  environmental  exposures  encountered  in  xiranium  raining  on 
cancer  occurrence  in  this  segment  of  ■^e  population « 

Pi-oposed  Gottrse  of  the  groject;  Repeated  sputum  examinations 
will  b®  made  on  the  uranium  miner  study  group o  During  the  follow™ 
up  periods  it  is  hoped  to  correlate  any  cytological  findings  with 
pathological  changes  discovered. 
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le  Field  Investigatioas  and 
Pffi"!IIH  Dsiiionstrations  Brasicli 

Individaal  Project  Report  2o  Cytology  Seetion 

Calendar  Year  1958  3o  Winston-SaleiUp  No  Go 


Part  Ao 


Project  Titles  A  stiidy  of  gastric  eancer  using  exfoliative  cytology 
for  preliminary  case  selection  =  Vlinston-Saleitij, 
North  Carolina 

Principal  Investigators s  Dr.  Robert  P.,  Morehead,  Dr<.  Carl  Ae  Tattorys 

Dr.  Howard  H,  BradshaWj  Dto  David  Cayerj 
•  Dre  Marcus  F,  Sohmerj  Miss  Mary  McGovera 

Other  Investigators?     Dr,  R.  Fo  Kaiserj  Dr.  So  G.  Ingrahamj  IIj, 

Dr,  A„  Wo  Hilberg,  Miss  Mo  M«  Bouser 

Cooperating  Units:  Bowman-Gray  School  of  Medicine^,  Wake  Forest 
College,  Winston-Salem,  North  Carolina 

Man  Tears  (calendar  year  19^8 )s 

Total      s  ii| 
Professionals  2 
Other      s  2| 

Project  DescHptions 

Objecy.yest  The  field  research  investigation  using  the  sssthods 
of  exfoliative  cytology  for  stTi<^  of  human  gastric  cancer  is  engaged 
first  in  evaluating  kno^n  methods  of  gastric  specimen  collection^ 
then  in  studying  pathogenesia,  course  of  progression  and  response  to 
therapy  of  gastric  cancer » 

Methods  Employed?  Methods  of  approach  include  stu<^  of  Hie 
cellular  morphological  details  in  a  variety  of  gastric  lesions  as 
as  well  as  conparison  of  these  details  to  normal  gastric  epithelium 
and  known  gastric  cancer  cellse  Various  methods  of  cell  preservation 
and  gastric  specimen  processing  are  being  testede  In  addition  ^ 
physiological,  biochemical,  and  anatomical  methods  of  possible 
preselection  of  htiman  patients  are  planned  for  investigatiba  in  order 
to  facilitate  gastric  cancer  patient  identifLcation  from  the  general 
population Q 

Patient  Material?  Patient  material  is  derived  from  the  in- 
patient and  out-°patient  population  of  the  Medical  and  Surgical 
Services  of  the  Baptist  Hospital  in  Winston^-Saleia,  North  Carolinao 
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Majoi-  Findings  g  Project  has  been  underway  an  ins\ifficient  length 
of  time  to  have  any  findings  to  report » 

Significance  of  the  Program  to  the  Institutes  This  stud^^  by 
developing  methods  for  detecting  and  diagnosing  gastric  cancer  in  its 
early  stages,  will,  if  successfuls  offer  a  means  whereby  this  type  of 
cancer  can  be  more  readily  controlled  in  the  general  population,, 

Proposed  Course  of  the  Projects  "Hiis  project  is  designed  to  run 
a  2  to  5  year  course  depending  on  the  scope  of  its  early  findings  o 
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NCI-PIDB-EFSS 
W:  Chief,  ?XDB  MTl:  December  29,  1958 

THROUGH;  Head,  Envlrostmental  Field  Sfcudiss 

Section 
FROM:     Benjamin  S„  Carroll,  Statistician 

SUBJECTS  Annual  Report  of  Branch  Statistical  Activities 


This  laemorandMia  will  describe  the  atatistical  activities 
of  the  Branch  in  its  central-office  aspects »  Through  this 
centralisation  the  work  of  statisticians  and  clerical  staff 
assigned  to  4  sections  is  coordinated  and  applied  to  a  variety 
of  projectSo 

The  Btenfoers  of  the  staff  of  the  statistical  office  are  ■ 
assigned  t©  the  four  Sections  in  the  Branch  which  contribute 
most  of  the  statistical  projects,  since  the  office  is  not  an 
administrative  unite  The  office  oparetes  «nder  lay  supervision 
with  the  assistance  of  two  other  statisticians ,  Anne  Baranovsky 
and  Jo  W„  Lidyd  @nd  a  stathesiatician,  Siiaon  Shusterman.  Attempts 
are  still  being  m&de   t©  recruit  one  additional  statistician.  In 
en  effort  to  build  up  a  staff  adequate  to  handle  the  increasing 
work  load»  Some  gains  have  been  made  on  the  backlog  of  work 
since  Mr»Ll@yd  and  Miss  Baranovsky  joined  our  staff o  However , 
with  the  Washington  County  project  needing  more  consultation  and 
beginning  t©  produce  dates  vse   are  likely  to  fall  further  behind." 
The  uraniras  miner  eKaiainations  produced  much  ssore  data  in  1957 
than  in  1954,  and  other  projects  may  undergo  expansion  in  volume 
of  statistical  work  required.  The  Epidemiology  Section  needs 
statistical  help  also»  Thus,  though  so^a  projects  will  be 
teruainated,  it  seems  likely  that  the  work  load  in  statistics 
will  increase  for  s  time  before  any  leveling  or  decrease  occurs^ 
It  is  difficult  to  make  an  accurate  estimate  of  the  nuaaber  of 
statisticians  w©  will  need  after  backlogs  have  been  caught  up, 
but  I   shall  not  be  suprised  if  the  staff  still  proves  inadequate 
after  we  succeed  in  recruiting  another  parson^  As  Mr,  Shusterman 
progresses  in  education  and  experience  he  may  b@  able  to  fill  the 
gap.  The  remainder  of  th©  staff  consists  of  a  statistical  assistant  5, 
6S-7j  s  coding  supervisor,  GS-5,  two  statistical  clerks,  GS-5s_ 
9  statistical  coding  clerks,  GS-4,  a  secretary,  6S-4,  and  one  clerk- 
typist,  GS-3o 

The  principal  functions  of  the  office  are  as  follows? 

1)  Statistical  consultation  t©  the  Branch  Chief,  Section 
Heads,  and  field  investigators  in  initial  planning  and  later 
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deveiopsent  of  reaearc&i  projects  having  stafcisfcicsl  aspects. 

2)  PlanniaSs  saakltsg  arrangeaents  for,  or  actually  carrying 
out  the  collectioa  of  data  where  the  study   is  purely  statistical 
and  does  not  involve  field  -aork. 

3)  Carrying  out  or  requesting  and  supervising  the  processing 

of  data, 

4)  Analysing  data  for  all  projects  ha\'ing  statistical 

aspects. 

5)  Preparation  of  progress  and  finsl  reports  for  adminis- 
trative use  and  of  papers  for  publication.  The  latter  are  usually 

developed  in  colleboratioa  with  field  investigators  ar  other  co- 
authors, 

Ifost  of  the  consultation  and  the  statistical  work  are 
concerned  with  the  projects  of  three  sections,  the  two  Field 
Studies  Sections  «nd  the  Cytology  Sactioao  Occasional  consultation 
is  given  to   the  Grants  Section  and  the  Nursing  Section.  Consulta- 
tion is  being  given  to  the  Epidemiology  Section  as  time  and 
personnel  persiito  There  has  been  little  of  this  to  date  because 
of  the  lack  of  statistical  help.  With  the  recruiting  of  an  additional 
statistician,  it  is  planned  to  assign  one  statistician  full  tiiae 
to  the  work  of  this  Section. 

The  total  load  of  the  office  includes  the  statistical  work 
for  approKiaaateiy  5Q   cancer  study  projects.  During  the  past  year 
significant  progress  has  been  laade  on  several  projects  which  are 
prisnarly  statistical  in  nature.  On©  study,  involving  the  analysis 
of  cancer  incidence  for  urban  and  rural  parts  of  all  counties  in 
upstate  Mew  "fork,  was  cosipleted  and  ®  general  paper  prepared  for 
publication  in  collaboration  with  other  authors  in  1957 <-  One  of 
the  authors  is  still  holding  the  laanuscript,  so  that  we  have  been 
unable  to  publish  it.  Three  other  statistical  projects  were 
carried  forward  which  involved  saajor  asounts  of  statistical  and 
clerical  work.   One  of  these  was  coi^leted  during  the  year  and  a 
paper  written  aiid  cleared.  It  is  now  ready  to  submit  to  a  journal. 

Cancer  isortality  ratios  standardised  for  age,  race,  and  ses 
were  coss^uted  for  each  county  in  the  United  States  as  a  contri- 
bution to  the  study  of  the  geographic  distribution  of  cancer.  The 
large  aass  of  data  required  for  this  study  were  put  into  punch 
cards  with  only  about  90  hours  of  clerical  time  and  a  few  hours 
of  supervisory  time  by  the  use  of  the  newly  available  add-punch 
equipment.  The  coaajjutations  were  done  on  the  650  computer  in 
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about  I  1/2  hours.  An  analysis  of  the  geographic  distribution 
of  these  aortailty  ratios  will  be  prepared  for  publication  in 
the  near  future. 

Progress  has  been  laasia  in  the  coding  and  punching  of 
cytology  cases,  although  there  is  still  a  large  backlog  of  film 
due  to  the  shortage  of  coding  clerks.  Some   coding  changes  have 
been  put  into  effect  and  corrections  asade  in  punch  cards,  parti- 
cularly to  iBsprov®  the  data  on  hysterectomies.  Migs  Baranovsky 
has  furnished  consultatioa  to  the  directors  of  several  projects 
in  connection  with  analyses  they  wished  to  mske  of  their  data. 
She  has  already  planned  and  obtained  tabulations  for  soiae  of 
these  analyses, 

A  paper  describing  the  records,  filing  ,  reporting  and 
data  reduction  systesis  for  vaginal  cytology  projects  has  been 
prepared  snd  T.»ill  soon  be  subaaitted  for  clearance  end  publication. 

Atteaipts  were  «ada  during  the  year  to  bring  the  staff  of 
statistical  coding  clerks  up  to  the  authorised  nusaiber.  However , 
due  to  turnover  and   the  lack  of  acceptable  candidates,  the  full 

strength  was  only  recently  attained,  Iraaediately  following  this, 
one  clerk  was  lost  through  transfer,  and  another  will  transfer 
in  about  a  month.  Thus  the  recruiting  and  training  of  coding 
clerks  promises  to  be  a  continuing  problem,, 

Assiatancs  is  being  given  in  planning  th©  receding  and 
reproduction  of  punch  cards  for  the  Memphis  cytology  project  in 
order  to  produce  usable  tabulations.  The  receding  of  a  large 
nudber  of  different  groups  of  cases  has  been  found  necessary 
because  of  ill-advised  coding  changes  aade  at  the  project  during 
the  years  of  its  operationc  This  extreaely  coiaples  and  difficult 
task  was  assigned  to  Ife.  Lloyd  because  of  his  familiarity  with 
IBM  stschine  operation. 


^< 


BesTjaiain  E.   Carroll 
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PRS^NIH 

Individual  Project  Seport 

Calendar  Yeas   1958 


Se^rial  Ho ■>,__gCI°  m 

1™  Field  Xnvsstrgatl.osS'  aad 

BesioffiLStratlons  Branch 
Z„  EttviroiHasntal  Field  Studies 

Section 
3o  Boistoni,  Massachusetts 


Project  Title g  I««kemia  Occurrence  ia  the  Kew  England  States, 

Priacipal  Investigators  Br,  Mirlsasa  Do  Manning 

Other  Investigators 2  F,  Ao  Laurences  B.  Eo  Carroll 

Cooperating  Shits;  Maine,  Me^  Hanipshires,  Vcnaonts,  Connecticut, 
and  Massachusetts  State  Health  BepartraentSc 


Man  Years  (calendar  yeas:  1958)  s 
Totals  1/3 
Professionals  1/3 
Others  0 


1959  Estiiaates 

1/3 

1/3 

0 


Project  Descriptions 


jeetivess  To  detenaine  and  ccKspsre  the  occurrence  of  leukemia 
age  group  and  geographical  locatioso 


e 


Methods i     1)  Procedures  have  been  established  for  routine  collectiors 
of  death  certificates  for  all  cases  of  leukaaia  in  5   Mew  Snglaiid 
States o  These  are  supplied  by  the  individual  State  Health  Bepartsasats. 

2)  Population  eetisaates  are  being  supplied  by  the  States.  Figures 
for  the  0<»14  age  group  are  furnished  as  special  tabulations  of 
school  and  pr@»school  populations  <> 

3)  Calculations  of  rates  by  sgej  town  and  county  will  be  made  aad 
compared  for  variation  among  local it leSo 


Major  FiadingBs  There  are  statistically  significant  differences  in 
case  rates  ia  sosae  counties  in  H&ssachueetts,  Het;  Issapshirej.  Riioda 
Island^  aad  Vermont,  These  differences  do  not  coincide  with 
differesces  in  population  density o 

Significances  1)  It  ?jiil  provide  accurate  data  for  leuk^iis 
occurrsace  in  one  geographic  section  of  the  country = 

2)  Geographic  areas  are  being  located  ■«3here  detailed  environmental 
studies  should  be  done  ia  coanection  t>?ith  occurrence  of  leukemiSo 
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3)  The  leukemia  d&t&   thus  detailed  Is  available  £or  coiiparison 
with  that  frc^  other  cancer  in  children  and   Adults o 

Proposed  ^ Gpurse^^  of  ^  ^Pro^i|ect %     1)  To  continue  collection  of  data 
on  states  already  started, 

2)  To  teefc  the  possibility  of  obtaining  data  from  HOVS  files 
for  cases  in  Rhode  Island,, 

3)  To  analyse  leukemia  distribution  in  cities  and  counties » 

4)  To  cosipare  environraental  factors  in  areas  where  the  occurrence 
of  leukemia  is  high  or  low  in  an  effort  to  evaluate  possible 
causative  factor a a 


Fart  B.  Included  Yes  £7       ®®  ^ 

.&j  £d  '-J 


PHS-Hili 

Individual  Project  Report 

Calendar  Year  1958 


Serial  Mo.,__lCI;.112 

lo  Field  Invest igatioas  and 

Bssaonstrations  Branch 
2o  Enviroraaental  Field  Studies 

Section 
3o  Boston,  Massachusetts 


Part  A, 


Project  Titles  Follow  Op  of  Certain  Childrea  Treated  With  X°Ri.y 

Principal  Investigators  Dr,  Hiriisa  Do  Manning 

Other  Irsvestigatorss  B.  Eo  Carroll,  Po  Ao  Lawrence 

Cooperating  Units:  Children's  Hedicsl  Center,  Boston,  Massachusstts 


Man  Years  (celendar  year  1958) s 
Total;  less  than  1/3 
Professionals  0 

Other  s  0 

Project  Description; 


1959  Sstisiates 
2/3 
1/3 
1/3 


Objectives;  1)  Beterraiae  whether  or  not  certain  children  previously 
treated  by  X»ray  aze   any  more  prone  to  develop  leukemia  and  other 
malignancies  than  children  not  so  treated, 

2)  To  h@ve  large  series  of  cases  which  will  compare  ^ith  similar 
work  done  in  this  country  sad  in  England  by  other  investigators ^ 

Methods  Employed;  1)  Good  case  material  is  available  to  the 
investigator  on  approximately  11,000  children  who  have  gone  through 
the  X^ray  department  of  a  large  medical  center.  The  case  material 
includes  exact  dosages  of  X-^ray  given, 

2)  Parents  of  the  children  treated  will  be  queried  concerning  the 
present  health  status  of  children« 

3)  Data  from  returned  queationnairs  will  be  analyzed  for  comparison 
with  data  being  collected  on  other  children  ^fith  the  same  diseases 
but  who  were  not  treated  with  X»ray, 

Malor  Findings;  Buring  1958  letters  were  sent  to  763  parents  of 
childrea  who  had  been  irradiated  for  lyi^hoid  hyperplasia  of  the 
tonsillar  areao  Replies  have  been  received  from  483»  There  were 
5  cases  of  "thyroid  disease"  among  children  irradiated.  These  are 
being  investigated  for  histologic  evidence  as  to  type  of  disease. 
There  have  been  no  cases  of  leukesaia  reported a  The  work  is  considered 
good  pilot  study  and  will  be  extended  to  children  irradiated  for 
hemangiosaao 


224 


COHITIMATIOH  SHEET  I  Serial  Mo.._JgI^-U2^ 


Sl^^nlficances  1)  This  will  help  to  snsifer  tbe  q'uiestion  of 
whether  S^-ray  of  the  nose  and  throat  area  predisposes  to 
leukismia  or  othsr  staligstancles. 

2)  This  study  in  childrea  can  be  coajpared  when  completed  with 
the  study  done  by  Court»Brown  in  adults  and  also  with  the  work 
of  Sisnpson  and  Hempleman  in  children  treated  by  X-ray  for 
enlarged  thyssms, 

3)  Since  X^ray  dosages  are  on  record  for  treated  childrens  this 
follow«up  study  ra&y  well  shed  new  light  on  the  dose'='Causai 
relationship  between  ionizing  radiation  end  sialignancy. 

Proposed  Course  of  Project;  I)  ¥ith  questionnaire  revised  on  the 
basis  of  experience  on  the  first  1^000  cases^  parents  of  lOjOOO 
children  treated  for  heaisngioa!&  will  be  queried 

2)  To  analyze  reawlts,  and  particularly  to  correlate  the  risk  of 
malignancy  ^ith  X^rsy  dosage. 

Patient  Materials  Children  who  heve  been  treated  for  lymphoid 

hyperplasia  and  hesaangiCTaa  in  the  Children's  Medical  Center  in  & 
large  northaaetera  city. 


Fart  Bo  Included  Yes  fj     '  No  /^ 
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Individual  Project  Report 
Calendsr  Year  1958 


1.  Field  Investigations  snd 
I>emonstK'ai:lon8  Branch 

2o  EtKvixotmeat&l  Field  Studies 
Section 

3.  Boston,  Massachusetts 


i^LA' 


Project  Titles  A  Btudy   of  Etiological  Factors  in  Leukemia  and 

Other  MaligKiancies  of  Childhood 

Principal  Invest igattsrj  DTo  Miriam  D.  ^aaning 

Other  Investigators 5  Er,  Kaiser,  B.  £«  Carroll,  F.  Ao  Lffiwrence 

Cooperating  Units;  Children's  Hedicsl  Centerp  Boston^  Massachissetts 


Man  Years  (calendar  year  1958); 
Totals  1 

Professionals  2/3 
Others  1/3 

Project  Descriptions 


1959  Estiaates 
1 
2/3 
1/3 


Objectives a  1)  This  study  cosabines  material  secured  on  all 
children  with  iissalign«Es.cy  seen  at  Children's  Medical  Center  in  a 
large  northeastern  city  during  1958  and  the  four  preceding  years „ 

2)  To  determine  'whether  anything  in  th®  envirosaaent  or  medical 
history  of  the  mother  (especially  during  pregnancy)  is  associated 
with  malignancy  in  the  child. 

3)  To  assemble  facts  on   the  child's  SR-yiroraaent  and  his  medical 
history  for  similar  evsluationo. 

Methods  Employed s  1)  Mothers  of  all  children  with  malignancy, 
ages  0-14j  are 'intervie'a?ed  early  in  the  cours®  of  the  child's 
disease »  using  a  question  sheet  previously  described, 

2)  Hospital  records  are  reviewed  for  further  data, 

3)  Industrial  exposaress  ©f  the  mothers  are  follo^sed  ^ere  prscticsbl®, 

4)  Mothers  of  control  children  without  malignancy  are  interviewed 
in  the  same  way  and  statistical  ccotparisous  smde  between  groups, 

5)  Children  are  being  skin  tested  for  response  to  72  coESson 

allergens , 
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^Majqr^^Findii^sg  1)  Cases  added  in  1958  were  193,  bringing  the 
total  to  517 o 

2)  A  nisaber  of  clear  associations  of  &nvixoim&nt&l  and  personal 
factors  hav@  been  found  mid   the  prelisiinmry  results  published  la 

the  paper  cited  in   1957  report a 

3)  Buring  1958,  78  childxaa  were  skin  tasted  for  72  allergens, 
When  sufficient  numbers  m:e   donep  these  %7ill  be  correlsited  && 
st£t@d  aboveo  Project  to  contixsrue  until  200  have  been  tested., 

Significances  1)  This  study  h&s  uncovered  the  facts  noted  above 
which,  with  further  studies  may  help  establish  an  etiological 
factor  or  factors  in  acute  leukemia  in  childhood, 

2)  This  study  already  Implies  that  leukemia  may  have  a  different 
etiology  frcffi  other  cancers  of  childhoodo 

3)  The  finding  of  decreased  incidence  of  allergy  In  the  other 
malignancy  group  as  coscpared  to  the  leukemia  group  places  farther 
importance  on  allergy  as  suspect  in  the  etiology  of  leukeHia^ 
The  finding  of  less  exposure  to  ther^eutic  X-ray  correlates  with 
knowi  facts  concerning  the  etiology  of  leukemia. 

4)  Facts  obtained  have  led  to  more  objective  methods  such  as 
skin  testing  all  children  %Fith  malignancy  for  response  to  casmon 
allergens. 

l^The  xesults  thus  far  obtained  have  played  a  major  part  in 
stimulating  a  large-scale  cooperative  study  of  the  a&me   kindj 
described  below. 

Proposed  Course  of  Projects  1)  To  continue  interviews  with 
mothers  of  leukemic  children  until  statistically  significant  isuiabars 
are  obtained  in  all  groups. 

2)  To  correlate  the  known  significant  factors  Mth  child ^ a  response 
to  (a)  therapy;,  (particularly  response  to  ACIH  and  Cortisone); 

(b)  course  of  the  disease^  and  (c)  blood  findings » 

3)  To  develop  further  laboratory  tests  which  will  corroborate  the 
findings  of  the  questionnaire. 

4)  This  study  is  expected  soon  to  be  part  of  a  cooperative  study 
covering  other  parts  of  the  country  and  Canada  So  get  more  adequate 
geographical  representation  and  larger  ?sf.Biber  of  cases.  Centers 
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included  ares  Chicago,  Iowa  City,  Oklahosaa  City,  Denver,  Salt 
Lake  City»  Portland,  Or@gon;  Baltimore,  Philadelphia,  Minneapolis 
New  Orleans,  and  Toronto,  Csnadao 

6)  To  extend  studies  to  other  age  groups. 

Patient  Materials  1)  Children  "with  leukemia  and  other  e!allgna&'=> 
cies  seen  at  Children's  Gsrscer  Research  Foundatioa  in  a  large 
northeastern  city« 

2)  Children  with  cystic  fibrosis  and  norraal  children  seen  in  the 
Orthopedic  Clinic  at  a  Ctslldren°8  medical  center  in  a  large 
northeastern  city. 


fart  B»  Included  Yes  jT?  Ho  /S7 

&  i2  o 


PHS»HXH 

Individual  Broject  Report 

CalendiBr  Year  1958 


Serial  No.  KCX°124 

1,  Field  Investigations  sad 

Besoona  first  ions  Branch 

2,  Envi?oiBaental  Field  Studies 

Section 
3»  BostoHa  Massachusetts 


POTt_Ao 


Project  Titles  Lyiaphoaa  aad  Le^kaaia  la  Adultis  Retalted  to 
Industrial  Esposmres 

Frinicpal  Investigators  John  Vander,  MoDo»  Miriam  Do  Manaiag,  M=Do 

Other  Investigators;  P,  A=,  Lawrence,  H<.  Jo  Greenville 

Cooperating  Iftiitss  Pondvllle  Hospital  and  Children's  Medical  Center „ 
Boston^  Massachusetts 


1959  EstiEsates 
Less  than  1/3 


l«an  Years  (calendar  year  1958); 
Totals  Less  than  1/3 
Professionals 

Others 

Project  Descriptions 

Objectives s  1)  To  establish  whether  industrial  exposure  to  possible 
carcinogenic  agents  can  be  correlated  with  the  occurrence  of  leukemia 
or  Ijnoaphoma  in  adults  <> 

2)  To  dstermine  whether  the  occurrence  of  leukemia  or  lyaphc^a  in 
adults  is  a  function  of  the  amount  and  duration  of  exposure  to  possible 
carcinogenic  agents o 

3)  To  try  to  discover  other  environmental  or  familial  factors  ndiich 
may  lead  to  the  development  of  leukemia  or  l^phoma  in  adults o 

Method  Eatployeds  1)  Bevelopiaent  of  a  «3Jsestion  sheet  to  cover  the 

information  desired  as  to  tj/pe  and  length  of  espostsreo  Question 
sheet  also  to  contain  pertinent  points  in  patient  aaadlcal  history, 

2)  Personal  interview  with  each  patient  to  get  desired  iaformationo 

3)  Wtoere  practical;,  visit  to  place  or  places  of  esployaent  to  evaluate 
what  industrial  exposure  has  occurred  and  to  obtain  guidance  in  this 
evaluation  frosa  esssployees  and  personnel  of  industry  when  practicable. 

Major  Fiadingss  HonSo  Uata  are  still  being  collectedo 
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Slj^alflcaKeeg  Hopes  for  this  project  are  thatg 

1)  This  will  add  to  the  information  on  le«k®aogenlc  agents  in 

industry o 

2)  It  will  correlate  diKeation  and  amount  of  ezposiare  with  clinical 
history  of  patient » 

3)  It  is  expected  to  help  orient  employers  and  employees  to  potea^ 
tial  existence  o£  industrial  health  hazards , 

4)  It  may  identify  materials  not  previously  suspected  as  carcinogenic = 

5)  It  taay  throw  light  on  the  etiology  of  leukemia  in  adults o 

Proposed  Course  of  Projects  1)  To  contimie  taking  histories  of  all 
adults  t^ith  leukemia  in  any  form  in  the  hospitals. 

2)  To  analyse  data  as  they  accumulate  to  determine  what  changes 
should  be  made  to  mske  the  study  more  effective. 

3)  To  correlate  results  with  similar  data  on  other  malignancies  in 
adult@. 

4)  The  only  adult  patients  available  are  few  in  nuaabero  This  load 
can  be  c^ried  with  no  additional  expense  and  in  time  asay  yield 
sufficient  cases  to  represent  this  area. 

Patient  Materials  Cases  of  leukeaia  or  lysaphoma  which  cssme  to  the 
attention  of  the  State  Ividuetrial  Cssaaissions  the  State  Health 
Service^  and  cooperating  plant  and  private  physicians. 


Pa£t^„  Included  Yes  £Y       lo  ^Z 
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Xndivid«al  Project  Report 
Q&Undw:  Year  1958 


lo  Field  iswfissigseioM  ap.d 
BesaoH^t.jrafeiosiss  Breach 

3,  Bsttesdsj,  Slairylaad 


Pff  fc  A, 


Pffojece  Titles     Gaogrsphic  Blstiribtseioa  of  M&pis&toxy  Caaces' 
Mortality  in  15  Selectisd  StafeeSo 

F^iKcipal  iB^ea&igs^ort     Po  L&wcmic&s  ^^  ^°  £>l®y«i 

Otheff  ltic^®Bfig&toTBt     Bo  Eo  Carrol  Is,  S<.  Stoatesfflffin 

Goopes'ating  IMlKs;     lloiae 


Itea  Year@  (caleo^^'  year  1953); 
Total g   I  1/3 
Prof««8i«m©ls  1/3 
Oth«3ifg   I 

Psroject  !J«scripti©ffi; 


1959  Eselmaeeg 
2/3 
1/3 

1/3 


9^n» 


To  disco?®?  gsographic  locations  of  say  asre&s  %rithlB 
sftlected  Spates  ^hich  sdgk^  be  s^eperletjcitus  umssual 


saos'tality  ?aCi8S  dsie  eo  puMom^^y 


period  «fere  obtAii 


__      I)  Special  £«ib«8l®£i®ais  covsring  a  e:sn°y©s^ 
period  «fere  obtAiisfid  ft:m&  the  mtiom.1  &HI&&  oi  ¥i&al  Stati&ttcQo 

iakSklyels  will  be  tm.4&  of  all  c&ac®^  d@@,Sh®  <&®  £o  o^al  asd  pula^Rsry 
caaceip  ©ecuinriBg  aaong  rssideats  of  sh®  seleceed  Sea&«s  by  yaaffg 
cowsitys  ffaccj,  »as„  and  sgSo     iSse  SSats®  ixaeluded  ar®s  ^est  ^isglMM^ 
VirginiSj,  Harylmds  FessKsylvsaia,  C^io,  leataeky,  md  E&sth  SsKolim; 
Missou^ls  ixhjms&&t  m.d  L^^uisia&ai,  ^i£®B£c  U&ah^  Colorado^  Mma 
Mexieo,   am 


2)     Cos^^t®eioffi@  £o  be  {&&<i<&  iraeluda  ag®«'@pecific  ratsi@  by  StafeSe 
couaty,  siC®»  fflsx,,  and  rae<2<,     Age'='adjust«d  rates  will  b©  ccs?^a£®d 
for  infc«sr°»tate  ®cd  iater^regiosial  ac»>a^is©ao     Satios  of  obsenysd 
to  expected  easss  b^ed  ®a  State  ifstes  ^"ilX  bs  «s®d  for  iaerii"'Stata 
cosaparisoifts  by  eoisntya     Staadard  test®  fog  sigaif IcMse  .of  diffe^rsasss 
will  be  applied  la  coopc^atioa  with  tlae  Biaaaatsries  Seetioa  e£  Mstiosial 
Caacesr  Itsiestituteo 

Major,  Fiadittgag     Sfe  asaj©^  fisidiags  at  tMs  tiase.     However ^ 
interesting  geogri^hicsl  diffsreaee*  have  bsem  Boted, 
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Sifinific^ce^  Wifch  full  realization  of  the  shoEtecsiiiigs  of 
c&ncer  mortality  dat@  based  upon  death  certificates,  nevsrthelesgt, 
it  is  believed  that  the  body  of  infOEsation  being  developed  in 
this  project  will  aasrve  a  niraaber  of  useful  purposes  in  the  a^&sch 
for  etiological  agents  in   the  husaan  population.  For  exampla, 
geographical  patterns  may  evolve  to  suggest  new  leads  for  detailed 
field  investigations  and  experiments  designed  to  explain  oarked 
differences  in  observed  lung  cancer  rates;  the  dat&  are  already 
serving  in  tests  of  previously  announced  impressions  and  hypotheses 
based  on  short- tesrEB  obaervaitiona;  they  vill  provide  handy  reference 
material  as  new  leads  are  developed  in  e^qperisaental  labor atoriee, 
and  finally,  they  will  be  highly  desirable  &s  a  baseline  against 
which  to  costpare  future  iaforciat ion. 

Proposed  Gougae  of  ^^Fgoject;  During  19S6  it  was  possible  to  sort 
and  c<siitplete  hand  tabulation  of  the  ^VS  data  onto  work  sheets 
designed  to  sis^lify  the  calculations  yet  to  be  ssade.  During 
1957  population  estiiaates  vere  completed  for  the  15  States  by 
age,  race,  and  sex  and   expected  nuKsbers  of  cases  ccxoputed  for 
ccHBparison  with  obssrved  deaths.  Transferring  of  county  population 
estissatea  and  mortality  data  from  work  sheets  to  IM  cards  was 
cofflapleted  during  1958.  The  next  phase  of  the  work  involves  the 
calculation  of  expected  niuaibers  and  standardized  sjortality  ratios 
using  a  ccaaputer  program  previously  developed  for  another  study. 
It  ia  expected  that  coisjputer  processing  will  be  ccKs^leted  and  a 
report  prepared  by  June,,  1959. 


P|££J|.  Included  T©s  £T      m  JW 
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Individual  Piroject  Report 

Calendar  Year  1958 


Serial  Ko._MCI^n7__ 
io  Field  Investigations  and 
Daaoastrations  Branch 

2.  Environmental  Field  Sttsdies 

Section 

3.  Bethesdfij  Maryland 


?yt  A. 


Project  Title;  Possible  Effects  of  Atonic  Fell-out  as  Reflected 
In  Vital  Statistics, 

Principal  Investigator;  B,  Eo  Carroll 

Other  Investigators;  Dr.  S.  C.  Ingraham,  II,  P.  A.  Lcwrencea 
Br.  ?.  E.  Archer 


Cooperating  Units;  None 

Man  Years;  (calendar  yaar  1958); 
Totfil;   1/3 

Professional;  0 
Others  1/3 


1959  Sstisaate; 
Less  than  1/3 
Less  than  1/3 
Less  than  1/3 


Project  Description; 

Ob.lectlves;  To  detect  possible  harmfi&l  effects  of  fali»out  frtsca 
mscless  weapons  testing  t'nrough  their  influence  on  thoa  vital 
statistics  which  wowld  be  affected  hy  haufieful  genetic  changes  In 
the  population  or  by  increased  cancer  iucidaace. 


Methods  Employed;  1)  Items  of  vital  etatistics  which  aight  be 
affected  by  direct  or  by  genetic  effects  of  radiation  frcra  atc»ic 
fall»out  have  beexi  tabulated  for  &  base-line  period  of  10  years 
and  for  each  year  following  the  start  of  nuclear  weapons  testing 
in  Nevada » 


2)  The  itesas  tabulated  include  sex  ratio  among  live  births,  infant 
death  rates,  fetal  death  ratios,  birth  rates,,  death  rates  £r«sfi 
congenital  laalforijaations,  $md   death  rates  from  c^ 


3)  The  tabulations  have  been  made  geographically  on  the  basis  of 
the  best  available  estteatea  of  the  sssount  of  fall°out  received 
in  various  regions,  states,  and  counties  in  the  search  for  possible 
changes  along  this  path  which  do  not  occur  in  other  areas.  Chssts 
have  bsen  constructed  to  show  trends  for  each  variable  studied^ 
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Ife^^or  Findiaj^ss  Ko  evidence  of  change  has  been  discovered  to 
date  ^hich  could  not  be  attjributed  to  chance  fluctuations, 

Signlficaaces  1)  Any  iacrsase  in  cancer  mortality  along  the 
path  of  atomic  fall-out  which  did  aot  occur  in  other  areas 
and  not  otherwise  explained  would  raise  the  presusnption  of 
increased  cancer  incidence  due  to  radiation  damage. 

2)  Any  unexplained  chsaiges  in  the  other  itesns  tabulated  would 
raise  the  presumption  of  radiation  dasage  to  the  populations 
concerned  and  of  possible  increases  in  cancer  incidence  scsse 
years  later. 

Proposed  Course  of  grojects  1)  Data  for  the  base=-line  years, 
and  through  1955  have  been  tabulated  as  vital  statistics 
became  available  for  succeeding  years o 

2)  Results  will  be  presented  in  reports  for  administrative 
use  fT<m  tiste  to  tisi&o 

3)  The  project  will  need  to  be  contiaued  for  a  few  years  in 
order  to  have  a  change  of  producing  definite  resultSj  either 
positive  or  negative, 

4)  Routine  reports  of  atomic  fall-out  data  now  being  furnished 
by  the  Radiological  Health  Division  of  PHS  will  continue  to 

be  received  and  viewed  for  appropriate  comparison  with  oust 
data. 


Part  B.  Included  Yes  £T       Mo  J^ 
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PHS»NIH 

Individual  Project  Repcfrt: 

Calendar  Yeas  1958 


Serial  Mo.  MCZ-119 

1.  Field  Investigations  cad 

Besaonstrations  Branch 

2.  Saviroraaeatai  Field  Studies 

Section 

3.  Bethesda,  Mayyland 


Project  Title;  Geographic  Bistribwtion  of  Cancesr  in  the  U,  S. 
Principal  Investigators  P.  A.  Lavirence,  W.  Lloyd 
Other  Investigators;  B.  S»  Carroll,  C.  Pinkerton 
Cooperating  Units;  None 


1939  Estimate; 
1/2 

Less  than  1/3 
Less  thm   1/3 


Man  Years  (calendar  year  1958): 
Total;  1/4 

Profession®!;  Less  than  1/3 
Other;  Less  than  1/3 

Project  Bescriptions 

Objectives;  To  map  the  distribution  of  mortality  due  to  malignant 
disease  within  the  United  States  and  to  see  if  any  geographic 
patterns  exist  which  might  be  correlated  with  variations  in  knoim 
geological,  topographical s  or  other  features  of  the  country. 

Methods  Employed;   1)  Epidemiological 

Utilizing  soortality  data  publishgsd  by  th© 
HOTS  for  the  years  1949,  1950  and  1951,  the  relative  frequency  of 
death  reported  to  have  been  caisssd  by  cmicex  v&b   stsaputed  for  ©acfe 
county  ■s'ithin  the  UoS.  The  ratios  so'  calculated  for  the  counties 
within  each  State  were  tinen  arrayed  in  descending  order  of  jsagni- 
tude,  and  split  into  quartlles.  ©s  a  aap  the  top  25X  of  the  couatiss 
within  each  State  ware  painted  red,  and  the  second  25%  were  painted 
yellow, 

2)  EBviroraoeatsal 

To  test  whether  variations  in  naturally 
occurring  radioactivity  zaight  correlate  with  the  observed  crude 
geographical  patterns  of  the  relative  frequency  of  cancer  as  a 
o£  desth  the  follcwing  has  been  done; 


1)  All  of  the  published  IISGS  Airborne  radioactivity  anosaaly  acaps 
have  been  collected  along  with  a  1955  USGS  map  showing  the  Uraniuss 
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Deposits  of  the  U.S.  Moist  of  these  data  h&ve  been  plotted  on 
plastic  overlay  material  for  ccmpaslaon.     Hany  iiew  data  were 
accumulated  during  1957, 

2)  An  accelerated  program  for  radioactivity  background  measursrasnt 
is  being  pursued  in  other  agencies.  During  this  year,  numerous 
spot  measurements  have  b@en  rasde  using  a  sensitive  snd  port^able 
scintillation  instrumeint.  An  appreciable  degree  of  positive 
correlation  has  bean  observed  betwean  elevated  background  readings 
and  "red  cancer  sxeas"  (see  above)  notably  in  Texas,  Florida  and 
in  Washington  County,  Maryland.  Also,  it  has  been  observed  that 
background  readings  in  cities  are  higher  than  rural  readings  (perhap.*? 
due  to  the  accussulation  of  bricks  and  stones  in  buildings). 

3)  An  Airborne  radioactivity  survey  for  all  of  Washington  Countyj 
Maryland  was  carried  out  in  the  fall  of  1956  and  the  data  have 
since  been  studies  intensively. 

4)  Instrumentation  for  detailed  ground  monitoring  of  loi?  level 
background  radiations  is  being  investigated.  To  date,  however, 

an  ideal  instrument  does  not  appear  yet  to  be  available  cmaaercially. 

Major  Findings;   1)  The  resultant  laap  shows  definite  groupings  of 
contiguous  counties  "tfithin  states.  These  groupings,  in  sfrany  csseSg 
differ  from  those  patterns  shown  by  mapping  of  population  density. 
Seme  patterns  extend  across  state  boundaries,  and  other  striking 
patterns  liave  been  noted. 

2)  I^jrlng  the  year  acciir&te  measures  of  cancer  asortality  for  all 
counties  in  the  U.S.»  in  the  form  of  Biortality  ratios  standardized 
for  age,  racsj  and  sex,  were  computed  to  replace  the  crude  laaasurss 
formerly  plotted  on  the  saap.  This;  undertakiiag  had  been  prohibitive 
in  volume  of  ^rork,  but  was  made  possible  by  the  availability  of  add<= 
punch  equipssent  for  data  reduction  and  the  650  cc»aputer  for  c$%tpu-> 
tations. 

3)  Part  of  ths  new  sjortality  ratios  have  been  plotted  on  the  map, 
confirming  s<m&   of  the  patterns  indicatad  by  the  crude  data  and 
bringing  out  s<m&   interesting  new  ones. 

Si^nificaace;  This  project  constitutes  a  asethod  for  locating 
geographic  tcces^  shotring  apparent  ancsBalias  in  the  occurrance  of 
malignant  disease.  As  these  areas  are  located  it  is  proposed 
that  they  be  studied  individually  for  unusual  environmental 
factors  which  might  account  for  the  anocaalies. 
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ggo;{>08ed  Coarse  ef  the  Jteoject;  1)  Further  plotting  of  the 
new  mortality  ratios  on  maps  on  both  nationwide  aijd  state 
bases ;  will  be  carried  out,  along  with  statistical  analysis  of 
the  distribution  of  usosrfcality  ratios  for  all  counties  and 
groups  of  counties. 

2)  As  appropriate  enviroimental  data  (such  as  outcrops  of  radio=> 
active  rocks)  become  available,  they  are  continually  added  for 
plastic  overlays  of  the  base  laaps  for  comparison  with  the  cancer 
patterns . 

3)  Depending  upon  the  results  of  the  airborne  radioactivity  study 
recently  made  by  the  USGS  in  Washington  County,  Maryland,  it  mey 
be  appropriate  and  possible  to  arrange  for  similar  surveys  to  be 
made  in  other  areas  such  as  selected  counties  of  Upstate  New  York, 
Xova,  Florida  and  Louisiana. 

4)  It  must  be  recognised  that  this  project  is  being  carried  on 
by  the  Central  Office  Staff  on  a  purely  part  timz  basis  and  can 
not  be  accelerated  until  mote   adequate  staff,  instrwaentation  and 
working  space  becooee  available o  It  is  quite  possible  that  vithin 
1959  certain  other  agencies,  who  have  been  stimulated  by  potentiali" 
ties  of  this  project,  may  undertake  much  more  extensive  measurezEents 
of  background  radiation  than  we  will  ever  be  able  to  do.  This  would 
be  a  splendid  developsicnt. 


?art  B.  Included  Yes  £3       ^°  iS 
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ladividfAal  Project  Report 
Calmdffir  Year  1958 


Serial  Mo  ^^^ Hgl^j.20 

lo  Field  laveseigations  sad 

!)®!!ionetracion@  Btsmeh 
2o  Envii(mmnt&l  Field  Seudiiss 

Saction 
3.  Betb«sda,  msylaxtii,  and 

Albany,  Hew  York 


1H£A. 


Project  Tl&les.  Geographical  Incidence  of  Canctsir  of  Major  Sites 
in  li^stafce  Isw  York 

Friaclpal  Investigator;;  B.  E„   Carroll,  F,  A»  L&wsenc^ 


Other  Iravestigatores  )[}ir.  S.  C.  Ingrahaai  ZI,  Ifocton  Levin,  Mo0,s 
Ruth  Taylor,  McDo 

Cooperating  imitss  Bioisetry  Section,  NCI»  HIH;  He^  York  State 
Dapartaient  of  Health 


1959  Estiseate; 
Less  than  1/3 
Less  than  1/3 
1/3 


Man  Years  (calends  ye^  1958); 
Totals  0 
Profess ioaals  0 

Other?  0 

Project  Description; 

Objeetivesg  1)  To  study  the  geographlaal  pattern  of  csmcer 
incidence  for  selected  sites -in  instate  Hew  York. ■ 

2)  To  relate  the  findings  to  data  fr^&  other  studies  of  csncer 
incidence  and  mortality. 

Methods  gmployedg  1)  The  Hew  York  Stats  Bepartaasnt  of  Health  l-»as 
made  available  its  punch  css'ds  for  reported  cancer  caaes  for  the 
years  1949-1951.  The  data  are  bslie\'ed  to  be  unusually  ccsaplete 
and  accurateo  These  have  been  analysed  by  county,  citys  sad  Stat®" 
wide  urban»rural  groapiagSg  using  the  indirect  method  ©f  adjustment 
for  age,  sex,  and  urban^eural  residence,  A  deck  of  1950  Wm  York 
population  cards  ^ss   purchased  £v<m  the  Bureau  of  the  Census  to 
furnish  the  population  bases  for  cosjputing  rates « 

Major  Findings g  Age  specific  incidence  rates  have  been  computed  sad 
age-adjustntent  carried  ©«t  by  ©ech^nically  ccE^utiag  ei^ected 
numbers  of  cases  for  each  of  several  caricer  sitss  for  the  urban  and 
rural  portions  of  each  county  and  for  .','■:••?,*  urban  place.  Tests  of 
significance  have  been  carried  out  bet«s<e«n  espscted  and  observed 
nunbers  for  each  site  for  each  county,  and  for  each  city  over 
10,000  population^ 
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geographical  v^triationa  in  incld@!nce  ssid  mortality  in  ordes'  to 
learn  of  any  patterns  which  may  easergs.  Hypotheses  as  to  caiaeeS" 
igesiic  factors  often  imply  characteristic  geogrsphicsil  distributions 
which  cm  b@  verified  cr  refuted  by  analyses  of  this  kind. 

Proposed  Cpmrae  of  Fro jest;  A  general  paper  on  the  study  has  been 
prepared  with  co-ststhorship  from  the  New  York  State  Health  Depart" 
meat  and  NCI  sad   is  still  in  the  hands  of  the  He^  York  co»authors 
for  fisml  comatents  or  revisions  bsfcre  being  submitted  for  clearas^ce 
and  public&tioa.  This  paper  is  titled  "The  Distribution  of  Cencer 
Cases  in  Utb&n  and  Rurss^l  Areas  o£  He«r  York  State",  by  Levin, 
Haenssel,  Gerhardt,  Ingraham,  Carroll,  et  alo  Efforts  will  be 
renewed  to  put  a  paper  in  print  during  1959. 

Certain  detailed  aspects  of  the  data  are  believed  worthy  of 
further  analysis  exid  publication.  This  work  will  be  carried  on 
&B   time  perraitSo 


Fmt^o   Included  Yes  jOJ  Ho  JXJ 
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IndivinJual  Project  Report 
Calmdar  Year  1958 


Sesrial  Mo-.„JCI_",lgl 

1,  Fisld  Izsvestigatlons  and 

DesBOJist^ations  Eraaacb. 

2,  Eavirotffissntal  Field  Studies 

Section 

3,  Bethssda,  Msrylsrad,  ®nd 

Chicago,   Illinois 


ms^' 


Fffoject  Tlele;  Ceacee  as  a  Cause  of  Beath  sad  Disability  jfeaoag 
Workers  in  the  Eailro^  Industry. 

Principal  Investigators  Beajemin  S.  Carroll 

Other  Investigator:  Pope  A.  Lawrence 

Cooperating  Dnits;  Natiotaal  Heart  XssstitutSj  National  Offle©  of 
Vital  Statistics,  gailroad  Retirment  Bosrd 


Haa  Tesrs  (celendsr  yes?  1938) ; 
Totals  2 

Professional;  Less  th@n  1/3 
Others  2 

Project  Bescriptioas 


1959  Estimates 
2  1/3 
1/3 
2 


Qbjeetiveas  I)  To  determine  occupational  and  other  group  differ"^ 
entials  in  mortality  and  disability  froea  cancer  of  various  sites 
(with  particular  attention  to  the  lung)  ©aong  esapioyeea  ia  tbs 
railroad  industry. 


2)  To  make  conpsrisons  sfith  figures  for  the  general  population.)  M^ 
similarities  or  differences  found  can  serve  as  leads  for  detailed 
investigations  as  to  specific  etiological  factors  (possibly  in 
cooper stion  with  railroad  medical  departaaents.) 

Methods  Esaployedg  1)  A  cohort  of  all  railroad  esssployees  with  at 
least  10  years  of  service,  either  active  in  1951  or  retired  by  the 
end  of  1951j  has  been  set  upj  nuasbering  about  1,000,000  persons. 
Data  for  this  cohort  covering  sjortality  frota  all  causes  and, disabil- 
ity retirements  due  to  cancer  have  been  or  will  be  asseisbled  at  BEB 
headquarters  fr<^  punch-^card  files  and  frora  claisis.  The  desired 
data  ZX&   being  supplied  to  the  iKistitute  ia  the  form  of  duplicate 
punch  cards,,  tabulations,  and  claim  dsta  repres@nting  the  defined 
cohort  and  the  deaths  and  disabilities  occuring  assong  ssesibers  of  the 
cohort  each  year.  It  ia  expected  this  cohort  will  be  followed  for 
3  to  5  years  at  least.  Bsta  will  be  available  £©  classify  saeiabers 
of  the  cohort  and  the  cancer  cases  as  to  agej.  8®s»  length  of  service^ 
occupation  and  employer  for  making  both  gr®as  and  detailed  ctmpaslBons. 


240 


COISTIHimTXOK  SilgST  1  Serial  Ho._J^l»m^ 


Since  .ail  cawsas  of  death  are  being  asc«s«a£@d  fox- „  data  Mil  b© 
available  o£  possible  interest  to  othe?  lofititutes.  The  Heart 
lastituee  is  paying  psxt  of  the  cost  of  the  project^  and  will  b« 
fiirnisked  tabulations  of  data  of  interest  to  them. 

Major ^  Findia^s;  None  &b   yet 

gij^nifiGimces  Railroad  employees  constitute  an  occupatioxially 
stable  group  <i;ith  their  ovm  retira&e&t  system.  This  is  @n   ideal 
setting  in  «rhich  to  attempt  investigation  of  occupatiooal  factors 
and  will  provide  good  experience  for  later  handling  occupational 
data  collected  in  Soci&l  Security  Board  operstions.  Certain 
railroad  employees  are  kao^m  to  b@  exposed  to  carcinogenic  agents » 
and  we   b.&ve  here  a  direct  raeons  of  observing  the  effects.  ¥ltk  a 
defined  cohort;  holding  certain  occupation&l  factors  constant,  it 
should  be  possible  to  supplement  the  S&B  records  with  collection 
of  additional  details  on  personal  histories  (in  cooperation  Mth 
individual  railrosde)  to  test  seeociation  vith  other  factors. 

Proposed  Course  of  the  Projects  During  the  first  5  years  the 
operational  details  of  collecting  the  data  from  RRB  files  have 
been  worked  out 5  the  cards  for  the  cohort  have  been  selected  and 
tabulated,  4  years"  ssiortality  and  disability  data  have  been 
cc«^lled  on  data  8h@ets,  and  3  years'  data  have  been  punched  into 
cards.  Tabulations  are  now  being  plasaaed  for  tha  first  2  years' 
results  (1952  and  1953) »  On  the  basis  of  analysis  of  these  data 
the  decision  will  be  reached  as  to  whether  the  study  should  be 
continued  beyond  5  y^sxs.     1£   this  preliainary  analysis  yields 
results  of  intes-est^  &  p^er  t^ill  be  prepared  for  publication  in 
advancs  of  final  c-a^letion  of  the  study. 


Faart  B.  Included  Yes  £7  No  ^ 
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Individual  Froject  aepcrt 
Calendar  Year  1958 


1,  Field  Invest igattc 

2,  Environmental  Field  Studies 

Section 
St.  Cleveland,  Ohio,  aad 
Bethesde,  Maryland 


Project  Titles 


Types  of  Caacer  Mong  Railroad  Engineers,  Firemen„ 

^Md  Ifaiffissea. 


Principal  Investigatoxss  f,   A«  Lawreace,  J»  to.  Lloyd 

Other  litivestigators;  B.  E.   Carrollj  So  Smith 

Cooperating  Units s  Brotherhood  of  Locoajotive  Firemen  and  Engiaeaea, 
Brotherhood  of  Railroad  Trainmen. 


1958  Estimate; 
2  1/3 
1/3 
2 


Man  Years  (calendar  year  1958) s 
Totals  1/3 

iProfessionals  Less  than  1/3 
Others  1/3 

Project  Description; 

Objectives^   aasej,? 

1)  To  study  age  and  occupational  patterns  of  cancer  saortality 
among  a  particular  segment  of  railroad  employees, 

2)  To  test  the  feasibility  of  obtaining  the  necessary  data  from  the 

files  of  two  brotherhoods  t?ith  a  view  to  securing  more  detailed 
inforKiatioffl  coscerning  cancer  deaths. 

•3)  To  study  certain  detailed  aspects  of  asalignancie®  causing 
deaths  among  a  specific  eegsaeat  of  railroad  employees ,  covering 
detailed  site,  saetastatie  sites,  if  aay,  histologic  type,  and  aethod 
of  diagnosis., 

4)  To  compare  the  findings  indicated  above  with  those  obtained  for 
other  population  groups  such  as  those  covered  by  the  lO-city  and 
Ios?a  surveys  J  or  with  &  matched  control  group. 

Methods  Eauployed;  1)  Data  have  been  obtained  fross  the  Iraauranca 
Departsaent  records  of  the  Brotherhood  of  Railroad  Trainjaen  and  the 
Brotherhood  of  Locomotive  Fireassen  mad   Snginenien  covering  age,  length 
of  memberships  and  local  lodge  affiliation  of  all  members  carrying 
life  insurance,  &nd   corresponding  data  for  all  insured  m&mbera 
dying  from  IS 50  through  1953.  These  cases  are  being  looked  up   in 
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desch  certificate  files  o£  NOVS  to  determine  causes  of  death  for 
analysis  according  to  the  variables  indicated, 

2)  Data  are  being  obtained  from  the  Insurance  Department  records  of 
the  Brotherhood  of  Rail:?oad  TraimaeR  and  the  Brotherhood  of  Loco- 
motive Firemen  and  EngiaeiDaen  covering  pertinent  information  on  a 
current  basis  on  total  insured  merabesrahip  and  on  all  insured  saerabers 
for  whom  death  claims  are  filed.  Sfich  case  will  be  looked  up  in 
death  certificate  files  of  NO¥S  and  cause  of  death  determined.  For 
each  death  attributed  to  cancer,  &   letter  and  return  report  are 
being  sent  by  the  Brotherhood  to  the  attending  physician,  request- 
ing the  pertinent  detailed  information. 

3)  Age-adjusted  mortality  rates  for  cancer  (as  well  as  for  other 
causes)  will  be  coiuputed  for  each  occupational  group.  In  addition. 
patterns  of  occurrence  of  various  histologic  types  of  neoplasm  will 
be  analyzed  in  relation  to  the  mortality  rates,  in  addition  to  the 
proportions  microscopically  confirmed,  proportions  with  metastases^ 
etc.  for  comparison  with  other  population  groups  as  indicated  above, 

Findings;  None  as  yet.  Work  is  still  in  progress  on  the  first 
phase  -and  data  are  being  collected  on  a  current  basis  for  the 
second  phase^  which  began  on  January  ij  1956. 

Significances   1)  While  this  study  is^  in  its  first  phase,  siasilar 
to  the  Railroad  Retirement  Board  study,  its  real  significance  lies 
in  the  detailed  data  being  obtained  in  the  forward- going  study  of 
phase  2. 

2)  Through  the  second  phase  information  cam  be  obtained  on  certain 
aspects  of  cancer  occurrence  in  railroad  employees  which  are  not 
available  through  the  Railroad  Retiretsent  Board  study.  1!he  latter 
is  limited  to  snonjittous  statistics,  wliile  the  brotherhoods  are 
assisting  us  in  obtaining  data  on  each  case  concerning  raethod  of 
diagnosis,  histologic  type  of  neoplasm,  etc,  which  will  be  a 
valuable  supplement  to  the  general  mortality  data. 

Proposed  Course  of  Projects  1)  The  next   few  months  should  see  the 
ctaapletion  of  the  first  phase,  namely  analysis  of  the  date  obtained 
from  existing  records.  The  m>rk  has  been  delayed  due  to  the  work 
load  on  projects  having  higher  priority,  but  is  now  going  forward, 

2)  Since  the  second  phase  covers  a  limited  population  < approximately 
120,000),  data  covering  2  or  3  years  will  probably  be  needed  to  yield 
significant  results.  Tlss  lag  of  a  few  months  in  availability  of  death^ 
certificates  at  NOVS  will  mean  that  the  project  will  require  1  eo  1  1/2 
years  to  complete  after  the  collection  of  data  has  been  finished. 

Part  B.  Included  Yes  £^  Ho  JT^ 
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Ixidividixsl  Project  Report 
Galsndar  Year  1958 


lo  Field  Invest igatiosxs  &tid 
Demonstrations  Branch 

2,  EnvironmentaX  Field  Studies 
Section 

3c  Hagerstown,  Jferylsnd 


SBLA' 


Project  Titles  Geographic  end  Environsnental  Factors  in  Cancer 

Mortality  In  Washington  County,  Maryland 

Principal  Investigator;  P,  A.  Lainrence  and  William  Y,  Chen,  M<,D» 

Other  Investigators 2  Bo  Bo  Carroll,  Henry  Greenville,  Cecil  Finkertori 

Cooperating  lifaitss  Washington  County  Health  Bepartment,  State  o£ 
Maryland 


Man  Years  (calendar  year  1958) s 

Totals 
Professionals 

Others 

Psoject  Bescriptioas 


1959  Estimates 
11  1/2 
4  1/2 
7 


ilb.lectives;  I)  To  detesnmiae  geographic  patterns  of  cancer  mortal" 
ity  and  trends  for  s  period  of  several  decades  in  one  itoerican 
county o 


2)  To  relate  geographic  patterns  of  cancer  aortalifcy  to  taeasuyable 
variations  in  envirotaaeatal  factors  in  search  of  clues  toward  the 
etiology  of  "spontaneous"  huassn  cancer, 

3)  To  develop  and  test  saethods  for  application  &t   a  later  date  to 
the  problem  of  explanation  of  kno»n  geographical  differences  in 
cancer  occurrence  ??itfeia  the  United  States o 

Methods  Eaaployed;   1)  A  variety  of  methods  and  scientific  discipiinss 
are  br©Mght  together  In   this  project  to  test  the  ancient  notion 
that  eome   cosffiaon  environmental  factors  say  be  responsible  for  the 
cai&satioffi  of  so<=c®lled  "spoataaeous"  huossn  cancero  In  this  project 
it  is  possible  to  establish  by  doc«aaeneed  evidence  the  esacg 
location  of  residency  (somethiaes  birth)  of  Individuals  who  have 
died  of  cancer  over  a  l^rge  nuisber  of  years,  and  then  to  ccaapare 
these  places  with  respect  to  saessurable  geophysical  and  geocfeereical 
differences  in  soils,  water,  and  air  and  in  materials  of  buildiag 
cofflstrwctiono  Frelimiasry  eaphasis  has  been  placed  on  mcasurabla 
differences  in  naturally  occurring  ionising  radiation,  which  are 
ksotm  to  vary  widely  within  the  countyo  All  record  and  field  t^ork 
is  under  analytical  statistical  control. 
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2)  Age^adjusted  cancer  mortality  rates  have  been  computed  for 
each  election  district  ia  the  county  for  10  year  periods  center- 
ing around  the  census  yesafs  of  1930,  1940,  and  I950o  These  were 
made  possible  by  the  availability  of  cosaplete  mortslity  records 
going  back  to  1898, 

3)  An  airborne  gaiama  radioactivity  survey  for  the  bulk  of  the 
county  has  been  made  for  this  project  and  the  data  were  presented 
in  such  a  way  that  one  can  identify  peaks  end  valleys  in  the 
background  radioactivity  levels  with  exact  photographed  locations 
on  the  ground.  Ground  saeasarements  of  background  radioactivity 
are  carried  on  'Stfith  portable  scintillation  detectors o 

4)  As  locations  of  high  and  low  cancer  density  are  located  by 
study  of  the  human  data,  then  ^propriate  samples  of  soil,  '^ater, 
and  air  will  be  collected  at  these  places  in  systesatic  fashion 
and  analyzed  for  radioactivity  and  fox  a  number  of  chejaical  ele° 
raents  ^t^ich  have  been  reported  to  be  related  in  sosie  way  to  the 
occurrence  of  cancer.  Seme   of  these  eleiaents  are  nickel,  arseniCp 
Qobalt,  strontium,  copper;,  and  naturally  occurring  radioactive 
elements, 

5)  By  house-to-house  interview,  the  exact  geographical  position, 
as  well  as  personal  data  on  each  occupant  of  each  dwelling,  in 
three  election  diatritS;,  has  been  ccsmplatedo  The  data  on  present 
households  will  be  supplemented  by  residence  histories  of  house°=< 
hold  msmbers  living  in  each  house  during  the  past  10  years »  This 
undertaking  will  be  facilitated  by  the  availability  of  a  wealth 

of  reccrded  data  such  as  property  transition  and  tax  sales  records  <» 
equity  proceedings,  deeds  and  wills,  old  atlases  and  property  nsaps, 
family  and  county  histories,  agricultural  censuses,  land  use  maps, 
a  host  of  aerial  photographs  and  soil  laaps,  geologiCj  topographic 
and  highway  construction  planning  isaps. 

6)  A  new,  3-story  laboratory  building  specifically  donated  for 
this  project  by  a  local  philanthropist  has  been  eompletedo  All 
field  operations  on  this  project  have  been  centered  there  in 

Hagersto«na„ 

Major  Findings s  1)  It  does  not  sesm.   likely  that  any  firm  pajor 
finding  can  be  established  in  less  than  5  years.  However, 
accunmlated  evidence  to  date  continues  to  support  the  concept  that 
ia^ortant  differences  ia  cancer  ffiortality  do  exist  between  residents 
in  different  geographical  areas  within  Washington  County.  These 
areas  differ  considerably  in  geology,  soil  fonaation,  and  in  levels 
of  background  radioactivity  measured  in  the  air  and  on  the  grounds 
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2)  Coaiparison  of  the   age^adjusted  cancer  mortality  rates 
revealed  a  four^fold  difference  between  two  rural  election 
districts  and  these  bave  been  selected  for  intensive  detailed 
field  study  along  with  a  third  riiral  district  sho^jing  interxaed° 
iate  cancer  rate  and  ^*hich  happens  to  be  adjacent  to  both  the 
high  and  low  districts, 

Sigalficance;  The  idea  that  human  cancer  may  be  related  to  same 
«syet~elMsXve  transmissable  or  anviroraseatai  factors  recurs 
persistantiy  in  world  literature  and  folklore,  Motions  about  such 
things  as  "cancer  houses"  and  "cancer  families"  have  enjoyed 
periodic  bursts  of  fashionable  interest  yet,  until  recent  yesrSj 
very  little  actual  field  work  seems  to  have  been  done  to  develop 
unbiased  evidence  to  establish  the  existence  of  such  things = 
Washington  County,  Maryland  provides  unique  opportunities  to 
asseiable  facts  in  considerable  detail  about  distribution  of  cancer 
among  a  faily  stable  population  group.  These,  coiabined  with  nsodarn 
scientific  methods  for  collecting,  and  processing  for  analysis, 
large  %'olusnes  of  appropriate  environmental  data  afford  new  oppor- 
tunities for  evaluating  this  old  idea.  This  project  may  contribute 
significantly  new  knowledge  and  at  the  least  provide  a  human  proving 
ground  with  which  to  test  new  concepts  about  etlologyj  and  maybe 
even  prevention,  of  cancers  as  they  emerge  frosa  the  intensive  and 
far-flung  beach  laboratory  researches  currently  in  progress. 

Proposed  Course  of  Projects  1)  Epidessiological 

Intensive  study  will  continue  on  the  cancer  distribution 
among  residents  of  Hagersto^Em  and  the  rural  election  districts. 
These  studies  will  include  exact  location  and  mapping  of  places 
of  birth  and  residency  of  cancer  decedents  as  well  as  currently 
reported  cancer  cases..  Xnformstioa  about  fissaily  relationships  will 
beaassejsbled  and  analysed  for  possible  evidences  of  genetic  suscep^ 
tibility  to  cancer, 

2)  Laboratory 

Staffing  and  equipiasEst  of  the  nev   laboratory  building  are 
nearly  complete.  It  will  soon  be  possible  to  begin  collection  and 
analysis  of  a  large  nijsaber  of  field  ssaaples  of  soils,  water ^  and  air 
The  results  of  these  analyses  are  to  be  studied  to  detect  measurable 
geocheiBical  and  geophysical  differences  and.  relationships  between 
apparent  locations  of  high  and  low  cancer  occurrence  within  the 
county  „• 
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3)  Coatsractual  arrangaaents  are  ftlssost  complete  to  secure  short- 
tisi®  profession&l  assistance  fzom   certain  speciallste  In  the 
UoSo  Geological  Survey; 

So  To  prepare  ne%r  gsnana  v&y  background  maps  based  on 
airborne  radioactivity  dat«o 

b,  Establisbjaent  of  several  radiosctivir.y»meteorologic®i 
monitoring  stations  to  obtain  continuous  record  of  fluctuations 
in  atmospheric  content  of  alpha  emitting  radio  elements. 

Co  Limited  grid  eurveys  using  carborne  instrumentation  to 
provide  additional  det&il  in  the  background  flux  patterns. 

d.  Trace  arjd  heavy  element  analyses  of  soil  and  bedrock 
samples  previously  collected  in  the  first  phase  of  the  geo° 
botanical  studies  currently  under\;ay. 

e.  Geohydrologic  investigations  in  selected  areas  yielding 
water  table  tsaps  based  on  synoptic  water  level  measurements  in 
veils  and  springs  in  certain  geological  formations . 


Part  B.  Included  Yes  /^ 
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Individual  Project  Report 
Calendar  Ysiar  1958 


Serial  5^o  =_JCI^127_ 


1,  Field  InvestigatlonB  and 

Beaaonsts-ations  Branch 

2,  Bnviromiental  Field  Studies 

Section 

3,  Salt  Lake  City»  Utah 


g^t  A. 


Project  Titles  Development  of  Ifethods  For  Measuring  External 
Radiation  Exposure  in  Mines  As  Related  to 
Cancer  Occurrence  of  Ur^anium  Miner s. 

Principal  Investigators;  Victor  So  Archer,  Mo  Do,  and 

Richard  Blanchard 

Other  Investigators s  Duncan  Holaday*  and  staff 

Cooperating  Units?  *Salt  Lake  City  Occupational  Health  Field 
Station,  OHP  Program,  Bureau  of  State 
Services,  USPHS 


Man  Years;  (calendar  year  1958); 
Totals  1/8 
Professional;  1/8 
Other ;  0 


1959  Sstisaate; 

1/4 

1/4 

0 


Project  Description; 

Oblectiveeg  1)  To  escer'^-ain  quantitative  external  radiation  expos- 
ure incurred  by  ursniisaa  miners. 

2)  To  relate  this  external  radiation  to  the  morbidity  and  mortal- 
ity experience  of  uranium  miners o 

Methods  Employed;  1)  Use  of  the  "radon  chamber"  of  the  Salt  Lake 
City  Occupational  Health  Field  Station  to  evaluate  performance 
of  our  radiation  detecting  devices  in  atmospheres  containing 
known  amounts  of  radon  and  radon  daughter  products. 

2)  Protection  of  radiation  measuring  devices  from  radon  and 
radon  daughter  "p^^te  out"  by  means  of  plastic  covers  that  are 
iifipermsable  to  radon  o 

3)  Placing  radiation  detection  devices  (with  proper  protection) 
in  mines  and  leaving  them  for  a  predetermined  time  before  they 
are  resaoved  and  reado  Simultaneous  i&easurements  of  radon 
daughters  using  other  ESthods  will  be  la&de,  Atteapte  will  be 
made  to  correlate  the  measured  concentrations  of  radon  daughters 
with  external  radiation  dose  to  minarSo 
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Major  Findln^gs;  A  triail  of  pocket  ionization  chaaibers  with 
various  types  of  protection  gave  extra^ely  inconsistent  and 
unreliable  results,,  FiLo  badges  gave  consistent  results  when 
enclosed  in  air-tight  containers.  Rubber  and  neoprene  balloons 
(used  to  keep  "plate  out"  at  a  distance)  as  protective  covers 
for  the  measuring  devices  proved  unsuccessful  because  of  the 
rapid  penetration  of  radon  through  the  walls  of  the  balloons, 

Gamaa  ray  measurements  taken  in  two  ventilated  uranium  mines 
showed  a  fairly  good  corzrespondence  between  meter  readings,  film 
badges,  and  pocket  ionization  chambers  in  stoppered  tin  cans. 

It  is  felt  that  when  there  is  good  mine  ventilation,  and  when 
most  of  the  gmma  rays  come  from  the  mine  walls,  the  correlation 
will  be  good  between  tbeae  different  measuring  devices.  However, 
when  the  ventilation  la  poor  and  most  of  the  gaiaaa  comes  Stom   air» 
borne  radon  daughters,  as  in  the  radon  chamber,  then  the  correlation 
is  less  good. 

Significances  Results  of  this  study  should  Biake  a  major  contri" 
bution  toward  the  solution  of  some  of  the  practical  problems  in 
dose  measurements  of  environmental  radiation  exposures  received 
by  individual  miners o  Such  measuresients  are  Important  for 
correlation  with  physiological  findings  of  the  uranium  miner 
project. 

Proposed  Course  of  Projects  1)  Perform  additional  experiments 
in  the  radon  chamber  to  verify  our  preliminary  findings, 

2)  Test  various  coverings  for  film  badges  in  an  attempt  to  find 
a  suitable  one, 

3)  Make  measurements  in  s.  number  of  selected  uranium  mines, 

4)  Attempt  to  determine  magnitude  of  error  in  gsjama  readings  by 
alpha  tracks  from  radon  which  has  diffused  beneath  the  met^l 
filter  of  film  badges. 


Included  Yes  j^  No  ^ 
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ladivid^ial  Project  Report 

Caieadar  Year  195S 


Serial  Mo.^HCI^iai 


1,  Field  laves tlgatioas  -sxtd 

Beiaoastr&tions  Bsraach 

2,  Saviroraaental  Field  Studies 

Section 

3,  Salt  Lal<e  City,  Utah 


S^LA' 


Project  Titles  Study  of  the  Cancer  Experience  of  Hoa^UraRiuKS 
Hard  Rock  Miners  in  the  Rocky  Jfeuntain  Area 

Principal  Investigator 3 s  Marian  Brjavec,  RoH,  and 

Victor  So  Archer,  Mo Do 

Other  Investigators;  F,  A,  Lawrence  and  3.  Eo  Carroll 

Cooperating  Iteitss  Certain  mining  coi^aaiea,  and  the  Salt  Lake 
City  Occupational  Health  Field  Station,  OEFs 
Bureau  of  States  Services,  PHS» 


Man  Years  (calendar  year  1958) s 
Total;  1/4 
Professional;  1/4 

Other;  0 


1959  Estijssate; 
3/4 
i/2 
1/4 


Project  Description; 

Objectives;  1)  To  evaluate  the  prevalence  of  cancer  of  the  l«ag 
among  underground  non-uranium  miners  ia  the  Rocky  Mountain  area, 

2)  To  determine  if  a  correlation  ©Kists  between  the  levels  of 
radon  in  non-uraniam  jalnea  and  the  occurrence  of  lung  cancer,  and 
other  causes  of  death o 

3)  To  have  these  data  frois  non-uranisjsa  mines  for  coraparison  with 
the  results  of  the  Uraaium  Miner  Study » 

Methods  Employed;  1)  Ass^iably  of  occupational,  medical  and  vital 
statistics  informstloa  on  a  ccaaposite  group  of  hard-rock  miners 
vith  at   least  15  years  of  underground  working  eKperience  in  non- 
uranius.  saines  ia  the  Rocky  Mountain  States, 

2)  Collation  and  siedical  statistical  analysis  of  the  collected 
data  with  particular  esaphasis  on  lung  cancer  cases  and  deaths  that 
isay  occur  o 

3)  l^&iag  measurements  of  radon  ia  the  sines  in  which  our  study 
group  worked o 
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Major  flndivigBi     Kone  Co  date.  ¥e  have  collected  data  on  a 
study  group  of  1766  men  who  ccaapleted  a  minitaum  of  15  years 
undergi'o«sf»^  at  some  tims  between  1937  and  1948,  There  have 
been  870  known  deaths  in  this  group.,  A  preliminary  life  table 
has  been  prepared.,  The  radon  aad  radon  daughter  levels  in  the 
subject  mines  have  been  measured.,  They  are  so  low  that  they 
may  not  be  expected  to  affect  the  mortality  experience  of  the 
fflinerss  yet  they  are  appreciably  higher  than  those  experienced 
by  the  general  population  of  the  UoSo 

Significance;  1)  Bata  on  human  beings  esposed  to  a  potentially 
carcinogenic  radioactive  environment  will  be  ccsipiled  and  so 
become  available  for  possible  use  in  cancer  control.  At  present, 
such  infortaation  is  extreasely  acarca.  Limited  studies  of  saining 
coaaffiunities  ia  Europe  have  revealed  a  high  incidence  of  lung 
cancer  in  miners  workiiag  in  asines  containing  radioactive  dust 
and  ga^5*   Extensive  amifflel  experiments  in  Europe  and  the  Aosericas 
as  well  as  observittions  aaade  on  hvasan  beings  inadvertently 
exposed  to  excessive  radiation  over  prolonged  periods  of  time 
have  established  beyond  doubt  that  ionising  radiation  causes 
cancers  in  aniimls  and  in  people o 

2)  In  addition,  this  study  may  yield  not  only  infonastlon  regard- 
ing levels  of  radiation  ^hich  are  hariaful  but  also  levels  of 
radiation  in  which  aiiaera  may  work  end  suffer  no  harmful  effects. 
This  iEiforiBation  would  be.  of  value  in  establishing  recoasaaendations 

for  the  ursmium  jaining  industry  o 

Proposed  Cpiarse  of  grp;}ects  1)  Bring  life  table  analysis  up  to 
date  md   extend  for  more  detailed  and  definitive  results » 

2)  Continue  foliswing  the  surviving  group  to  detenuine  mortality 
causeSiv  with  possible  further  life=table  analysis  at  later  dates. 


Fart  Bo  Included  Yes  £7"       Ko  ^ 
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Individual  Project  Report 

Caleadar  Year  1958 


Serial  Ko ...... JGI-lgg 

1,  Field  Xnvestigatioias  arad 

Demonstrations  Branch 

2,  EnviTQxment&l   Field  Studies 

Section 

3,  Salt  Lske  City,  Utah 


miA^ 


Project  Title;  Cancer  Occurrence  in  Urfflnium  Miners  of  the 
Colorado  Plateau 


Principal  Investigators  ?ictor  E-  Archer,  M„Do 

Other  Investigators?  Fo  A.  Lawrence,  B.  E.  Gsrroli,  J,  W»  Lloyd, 
D.  A.  Hoiaday,  Marian  Erjavec 

Cooperating  Units;  Salt  Lake  City  Field  Station  of  Occupational 

Health  Program;  Grand  Junction  Operations  Office 
of  the  Atomic  Energy  GOTsnission;  the  University 
of  Rochester;  the  Indian  Health  Service;  the 
State  Health  Departments  of  Utah,  Colorado,  New 
Mexico,  and  Arizona. 


Man  Years  (calendar  year  1958); 
Total;  3 

Professionals  1  i/2 
Others  11/2 


1959  Estimates 
4 
2 
2 


Froject  Description; 

^jectives;  1)  To  detensiine  the  health  status  of  the  sasn  who  mine 
uranium  in  the  Colorado  Plateau  area  of  the  United  States,  in  an 
attempt  to  determine  whether  or  not  any  of  their  morbidity  can  be 
attributed  to  their  occ^spationo 

2)  To  determine  the  frequency  of  different  causes  of  jsjortalityj 

particularly  cancer,  amoag  this  group,  cc^aring  them  with  other 
miners  mid  with  the  general  populatioa,, 

3)  To  determine  whether  biological  effects  attributable  to  radia- 
tion csa*  b©  <teKKBS£r4atea'.  isa  fcMa  group  of  workers. 

4)  To  identify  any  early  signs  of  cancer  and   radiation  injury. 

5)  Attempt  to  correlate  ssorbidity  and  mortality  with  radiation 
levels. 

Methods  Employed;   1)  Triennial  physical  examinations  are  done  on 
as  ffisany  uraaiwE  miners  as  possible  who  work  ia  the  Colorado  plateau 
areao  Detailed  identifying  data  are  obtained  sind  &   standard  physical 
examination  including  chest  S«ray,  blood,  and  urine  tests  is  doiae. 
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In  addition,  special  tests  ^ich  mty   indicate  radiation  effects 
are  doae.  In  1957^,  this  included  Timed  Vital  Capacity,  Bllobad 
Lys^hocyte  Count j,  Hair  Root  SKsgainatiojs.^  and  Sputum  Cytology , 
(each  of  these  l&tter  three  items  is  a,  Isxge  uxtdes-'^  taking  in 
itself,  aad  ijork  on  theaa  ^11  continue  into  1959.) 

2)  An  esttensive  follow°up  program  including  an  annual  B»ise»to<° 
aine  census  has  been  developed  to  maintain  contact  trith  each 
miner  and  to  determine  cesses  of  death  in  the  group o 

3)  The  data  collected  frosa  the  aedical  history  and  exts^ination 
are  analyzed  statistically  to  determine  any  correlations  with 
years  of  underground  mining  or  the  level  of  radiation  under  «diieh 
the  man  ^^rks, 

4)  The  sMsrtelity  data  are  analysed  by  the  life^^table  method  and 
coB^ared  to  other  laining  groups  and  to  the  general  population. 

5)  Frequent  measurements  of  radon  daughter  concentrations  in  the 
uranium  mines  are  iseade  by  the  cooperating  groups  nsmsd   above. 

6)  Searching  for  lung  cance?  deaths  among  uranium  miners  in  the 

past  20  years,  f«ho  were  not  included  ia  oKir  study.  This  is  done  by° 
I.  Obtaining  death  certificates  mentioning  lung  cancer  in  males  in 
selected  counties  of  Utah  and  Colorado,  and  2.  Making  local  inquiry 

to  determine  occupational  experience  of  these  men  in  uranium 'mintlSo 


Estimates  of  the  number  and  age  distribution  of  uranium  miners  i^ 
early  years  of  the  industry  provide  a  population  base  for  Judging 
the  overall  significance  of  current  lung  cancer  experience  of  the 
present  uranium  miner  population., 

Ma.pr^Findin|j^S8  1)  Through  December  1,  195S,  there  have  been  70 
deaths  of  men  x»ho  are  kRo^m  to  have  worked  6  months  or  more  under* 

ground  ia  uranium  mines  r.  T^n  of  these  %rere  due  to  malignant  neo'* 
plasms  (S  were  lung  cancer);  18  were  due  to  cardio<?vascularorenal 
disease'  (5  were  corpulmonale) ;  29  were  due  to  accidents  (16  were 
associated  with  the  man'''s  work);  4  were  due  to  suicide;  2  were  due  to 
siiico^tuberculasis;  6  wes'c  due  to  "other  cmsses'%  such  as  alcoholis© 
and'batural  causes''!  and  1  is  not  yet  knmm..  The  median  age  at  death 
has  been  48  years.  Of  @bout  50  men  in  our  study  group  who  s'ti^rted 
mining  in  1941  ot   esrlierj  16  have  died,  4  of  theas  of  lung  cancer. 

2)  The  sputum  cytology  studies  disclosed  14  suspicious  smaples  out 
of  1343  performed.  Although  the  numbers  may  be  too  sjEall  for  statis- 
tical analysis,  they  show  that  the  per  cent  of  suspicious  samples 
increases  sharply  with  the  nt^ishat;  o£  years  oi  undefsrouad  uraniiKa 
mining,  Furtheraor®,  one  of  the  14  cases  showing  suspicious  sputum 
in  1957  has  recently  died  of  luag  cancer. 
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3)  A  preliminary  analysis  of  the  hair  root  exanBlxsationa  shows  £hat 
there  are  about  three  times  &z  many   dysplastic  hairs  among  utanUm. 
miners  as  among  controls.  Interesting  observations  have  been  ssade 
about  the  effect  of  age  and  certain  chemicals  on  the  structure  of 
hair  and  hair  roots, 

4)  Frellminary  results  of  the  biood  studies  indicate  a  relatively 
high  incidence  of  binuclfi&tedlys^hocytes  and  of  other  abnormal 
cells  in  the  blood  of  ursnluiB  miners  ^en  ccmpared  to  blood 
collected  from  a  control  group  of  coal  miners « 

^ipnificaace;  1)  During  the  latter  part  of  the  last  century  and 
early  part  of  this  century,  death  rates  froa  lung  cancer  in  uranium 
miners  in  Europe  were  in  the  range  of  SO^JS^  of  all  causes  of  desth. 
There  is  reason  to  believe,  becsuse  of  high  concentrations  of  radio° 
active  gas  and  dust  in  mines  in  this  co^ntry»  that  a  similar  hasaK'd 
could  exist  and  it  is  believed  necesssry  to  evaluate  the  possible  risk. 

2)  This  study  naay  well  produce  results  which  will  help  in  setting 
maximum  permisi^ible  radiation  exposure  levels  in  other  occupations 
and  to  the  general  population, 

3)  This  study  ms-y  for  the  first  tisae  demonstrate  subclinical  bio* 
logical  effects  in  uraniHsa  miners »  These  changes  may  be  of  value 
as  indices  of  exposure  to  certain  kinds  of  radiationo  If  found  to 
be  correlated  with  later  diagnosis  of  cancer,  these  subtle  changes 
might  even  prove  useful  in  early  detection  of  the  disease, 

Proposed  Course  of  Projects  1)  Annual  contact  with  the  membera  of 
the  study  group  for  an  indefinite  period  through  census  and  follot?  up, 

2)  Analysis  of  morbidity  and  mortality  data  on  the  study  inter^ 
mittentiy  as  they  are  collected^ 

3)  Repeat  the  physical  esafiinatioas  every  three  years,  adding  any 
new  tests  vhich  appear  to  have  promise  in  demonstrating  radiation 
effects „ 

4)  Two  new  projects  growing  out  of  observations  during  microscopic, 
examination  of  hair  roots  of  the  uranium  miners  are  attached  as  NOo 
NCI»129  (sub  1)  and  NCX™129  (sub  2)„  Ccsaplefcion  of  these  -will  requixe 
very  little  time  but  the  results  stay  be  worthy  of  publication  inde» 
pendent  ly  of  the  main  uranium  miner  r-eport. 

Patient  Materials  Efforts  are  made  to  include  all  uranium  miners 
working  in  the  Colorado  Plateau  area  in  this  studyo 

.£§0:-B,  Included  Yes  ^  So  J^ 
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FHS-KIH 

ladividuaX  Frojact  Report 

Calendar  Year  1958 


Serial  No„__KM^12£Xi]^J-.L 
lo  Field  Issvestigatione  and 

»siHonstrsfcions  Brsnch 
2,  Enviro0iaental  Field  Studies 

Section 
3=  Salt  Lake  City,,  Utah 


Project  Titles  Age  Dstermination  by  Means  of  Hair 
Principal  lavestigatox s  Bdith  Luell 
Other  Investigator;  Victor  Eo  Archei-,  MoBo 
Cooperating  Units g  Sous 


Man  Years  (calendar  year  1958) i 
Total:  1/16 
Professionals  0 
Others  X/16 

Project  Descriptions 


1959  Estimates 
1/4 
1/16 
3/16 


hair 


jectives  To  sxplore  the  possible  correlation  between  age  and 
structure  and  attempt  to  sake  it  as  qusatitative  as  possiblSo 

Methode  Employed s  Collection  and  microscopic  esaffiiaation  of  hairs 
froia  individuals  of  all  ages, 

tejor  Findings s  Mrs,  Luell  has  observed  &  difference  in  the  hair 
of  people  of  different  ages.  By  looking  at  hairs  she  is  of tea 
able  to  estimsts  the  age  of  an  individual  within  5  years- 

Si&nificanees  If  hair  structure  is  showa  to  correlate  wall  with 
ages  this  finding  would  be  of  iraportaace  in  Forensic  Jfediciae  (to 
help  establish  the  age  of  unidentified  bodies) «  It  laight  also  be 
useful  in  the  study  of  the  physiologic  process  of  agingo 

Proposed  Courses  To  broaden  the  age  range  of  individuals  frcm 
whom  hair  is  examined  assd  to  sjake  quantitative  laeaswr assents  of 
the  hairs o 


Pm-t  Bo  Included 


y®s  £7     ^o  W 
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Individual  project  Report 

Calendar  Year  1958 


Serial  No._KCI^129  J3ub_2}. 
1,  Field  InvestigetiottH  aad 

BaKonatrations  Branch 
2»  Eiiviroiaietital  Field  Studies 

Section 
3,  Salt  Lake  City,  Utah 


Pert  Ao 

Project  Titles  Effect  of  Selaniuia  Sulfide  on  Hair  Roots 
Principal  Investigators:  Victor  E=  Archer,  M„D,,  and  Edith  Luell 
Other  Investigators;  Hone 
Cooperating  Units:  None 


Man  Years  (calendar  year  1958) i 
Total:  1/16 
Professional:  1/32 
Otfeer:  1/32 

Project  Bescriptions 


1959  Eetissate; 
1/16 
1/32 
1/32 


Objectives:  1)  To  determine  whether. or  not  cossBercial  preparatioas 
of  selenium  sulfide  have  an  observable  affect  on  hair  roots. 

Method  ^Bmplo^red g  Application  of  "Selsun"  to  the  scalps  of  individ- 
uals followed  by  periodic:  eKssainffition  of  hair  roots. 

Major  Findings;  "Selaun"  has  a  prouounced  effect  on  hair,  roots, 
vary  siitillar  to  those  produced  by  radiation  aad  anti^csacer  drugs , 

Sigaificances  This  finding  underscores  the  potential  toKicity  of 
selenitaia  sulfide  aad  opens  the  way  for  the  development  of  a  sen- 
sitive hsaman  test  for  other  toxic  substances. 


publish  the  results.. 


Psrt  B=    Included 


Yes  /T 


^  W 
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phs-ki:h 

Individual  Project  Seporr. 
Calendar  Year  1958 


Serial  Mo „_MGI: i3Ct..__ 
1,  Field  Investigatioas  and 

Desaoastratioas  Branch 
2»  BnviroiMBntal  Field  Studies 

Section 
3,  Salt  Lake  City,  utaJi 


^LLA' 


Project  Titles  Study  of  Occupational  Backgrounds  of  Hospitalized 
Cases  of  Lung  and  Bo^el  Cancer ^  LeukemiaSg  smA 
Frijnary  !laliga«nt  Traaors  of  Bone  in  Males  Over 
the  Age  of  25  Years 

Princip&l  Invest ig&torss  V,  Eo  Archer ,  MoDo,  and  Mariaa  ErjaveCj,  R,K. 

Other  lBvestiga.tox8s  B^  Ec  Carroll 


Cooperating  Otaits? 


Salt  I^ka  General  Hospital?  tvo  Salt  Lake  VA 
Hospitalsi  LDS  Hospital  in  Salt  Lake  City,  and 
S£«  Mark's  in  Salt  Lake  City;  ©ee  and  St,  Bene- 
dicts? Hospital  in  0§den|  Utah  Valley  Hospital, 
Frovo?  VA  Hospital  in  Grand  Junction;  St.  Mary's 
and  Holy  Cross  Hospital  in  Salt  Lake  City„ 


Man  Yeax-s  (calendar  year  1958)  s 
Totals  1/4 
Professionals  1/4 
Others  0 

Project  Descriptions 


1959  Estiiaates 
1/2 
1/4 
1/4 


.Qbjectives^g  1)  To  detersaine  what  occupational  backgrounds  are  found 
in  cases  of  the  above-mentioned  sial igrsaacies  in  order  to  focus 
attention  on  any  occupations  ^cjhieh  by  reason  of  frequent  listing 
might  be  suspected  of  predisposing  to  the  specific  aaalignancy., 

2)  To  gather  data  on  possible  envirotaaental  carcinogens » 


Meth£d0^ii2^» 
ating  hospitals  ai 


1)  Selected  internes  or  residents  in  the  cooper'= 
ating  hospitals  are  paid  fo«r  dollars  for  each  detailed  history  thay 
obtain  frrasa  patients  in  the  designated  categories  „ 


2)  Qata  on  all  the  cases  are  analysed  blostatisticaXly  in  search  of 

factors  coisnion  to  the  personal  and  working  histories  of  the  patieB.t@. 


Major  gindiagsg  Ho  significant  findings  to  date= 
histories  h^nre  been  collected s 


The  following 
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During  lg5S  Xotal 

Priasary  luag  camcesr  37  113 

CsBicer  of  large  boi?«l  sad  reccum  37  89 

Leukemia  and  l;^phoma  26  52 

Friiaary  bone  cancers  0  0 

Sl^Bificaittces     It  is  hopad  that  this  study  will  give  useful  leads 
for  a  moice  detailed  study  of  the  enviroomental  factors  la  same 

csncexrs , 

Proposed  CGWCBe   of  Projects  1)  Continued  accrual  of  cases  until 
larger  nusibers  have  been  collected o 

2)  Biostatistical  ai«alysis. 

3)  Broaden  the  scope  of  the  study  to  include  nou^malignant  controls 

and  womea  and  to  includa  residence  histories  in  the  questionnaire. 

Patient  Materials  Most  cases  of  the  designated  cancers  seen  in  the 
Giajor  hospitals  in  ?tah  and  Western  CploradOo 


Fart  S,  Included  Yes  /°T 
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Individual  Project  Report 
Gaieadax  Year  3.958 


serial  No,_JJCl2UX__ 

lo  Field  Investigations  asj-d 

DesaoastratioQS  Branch 
2o  Enviroiwaental  Field  Studies 

Section 
3»  Salt  Lake  City,  Utah 


Project  Titles  Irradiation  laduced  Ttimors  in  Children 

Principal  Investigators 3  BTo  ¥ictor  E.,  Archer,  and  Dr,  Co  Lo  Simpson 

Other  Investigators ;  Jftarian  Krjavec,  R.Mc, 

Cooperating  Units;  aosi?eIl  Park  Ifetaorial  Hospital,  Buffalo,  Kew  York 


Man  Year 8;  (calendar  year  1958) s 
Totals  0 

ProfessioREls  G 
Others  0 

Project  Description; 


1959  Kstisate; 
1/4 
1/4 
1/4 


Objectives;  To  calculate  the  risk  of  earciaogenesis  involved  in 
subjecting  children  to  S^ray  procedures. 

Methods  Employed^  1)  Collecting  foliow°up  data  on  I»722  children 
who  were  given  X°ray  treatments  for  "enlarged  thyaua"  in  infancy. 
(Dr,  Sia^son  and  co-workers  have  already  cosapleted  this  ?fork.) 

2)  Cffilcwiatioa  of  "gram-roentgea  dose"  to  the  thyroid^  reticulo- 
endothelial,  mA   other  tissues  for  each  child.  Addiag  the  "grsaa^ 
roeatgen"  doses  given  each  child  and  dividing  by  the  number  of 
tisBors  produced  in  the  group  will  give  an  average  "tumor  induction" 
dose.  This  will  enable  us  to  calcul^afte  the  risk  to  aay  one  infant 
undergoing  the  peocedur«o 

Major  Findings s  Jtoas;  to  date..  Most  of  the  calculations  of  radia- 
tion dose  to  sach  of  ssveral  tissues  in  1445  children  have  been  jaade. 

Significances  It  is  hoped  that  this  study  will  give  physicisns  a 
quantitative  aiethod  of  assessing  the  risk  of  t»aaorigena©is  fsoss 
ionising  radiation  absorbed  by  humaa  beings »  Proper  evaluation  of 
this  risk  by  radiologists  and  others  raigfet  resjslt  iia  the  preventioa 
of  many  radio'» induced  tMsaorSo 

Proposed  Gpuyae  _  of  grp jeet  g  Coss^leting  the  analysis  and  %jritin8  a 
report  planned  fo:r  1959 » 


Fart^  Bo  Included 


Yes  /7       ^  W 
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Individual  Project  Report    1.  Field  Investigations  and 
Calendar  Yesir  1958  Demonstrations  Branch 

2o  SpideiEiology  Section 
3,  Bethesda^  Maryland 


Part  A„ 


Project  Title:  Research  in  epidemiologic  methodp  stimulation  of 
epidaaJ-ologic  research  in  non-Service  agencies^ 
and  development  of  soiarces  of  field  data  related 
to  specific  epidend.ologic  spestions^ 

Principal  Investigators:  Ao  G«  Gilliam,  M.  D.  ajid  B«  K.  Milmore,  Mo  Do 

Other  Investigators; 

Cooperating  Unite: 

Man  Years  (calendar  year  1958): 

Total:  1  2/3 

Pr of e  s  sional :  2/ 3 

Other :  1 

Project  Description ; 

Objectives: 


To  exEuaine  recorded  epidemiological  evidence  in  cancer  for  its 
validity  and  to  develop  more  ade^^uate  epidemiological  tools  for 
cancer  investigationo 

To  stimulate  the  ina.ugurat.ion  of  epidemiological  studies  of 
cancer  among  people  and  agencies  having  pertinent  materialj 
the  exploitation  of  which  will  contribute  to  an  understanding 
of  hUBKin  canceri  to  provide  technical  assistance  in  the  design 
of  studies  and  analysis,,  of  such  raaterial;  and  to  explore  sources 
of  material  directly  available  to  us  and  suitable  for  answering 
specific  i^uestions  which  appear  particularly  iiaportanto 


Adaptation  and  modif icatJ,  on  of  standard  epidemiological  methods 
already  of  demonstrated  usefulness  in  ccsamunicable  diseases 
research^  and  extension  and  application  of  these  methods  to  cancea 
study;  including  the  application  of  such  methods  to  published 
data  for  test  of  validity  of  condusions  drawn  = 


Part  B.  inclMed         Yes  ^  E 
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Through  contacts  made  at  meetings  of  national  professional 
associations J  lectiires  to  medical  and  public  health  students 
and  escploitation  of  personal  friendships  with  persons  in  many 
agencies^  to  stimulate  and  assist  in  organizing  studies  of  basic 
epideiCLtological  material  not  directly  available  to  the  Service  o 
By  the  same  means  obtain  access  to  data  for  oisr  own  study o 

Major  Findings: 

Furthex-"  consiiltation  was  given  for  a  study  of  cancer  in  a  large 
free-living  population  among  which  there  are  restrictions  against 
the  use  of  alchoholj,  tobacco,  and  coffee o  (Gilliam  &  Milmore) 

Cancer  epidemiolo^  lectures  or  seminars  were  conducted  at  medics-l 
or  public  health  schools  at  Ann  Arbor^  Micho^  Pittsburgh,  Johns 
Hopkins,  Univ;,  of  California,  AEC  Medical  Division^  sjad  at  the 
Conamxnicable  Disease  Centero  (Gilliam  &  Milmore) 

Work  was  continued  on  development  of  a  laore  precise  method  for 
handling  STirvival  data  of  cancer  patients  <.  This  is  aimed  particu<= 
laxly  at  the  problem  of  assessing  various  treatment  categories 
in  terms  of  survival,  A  manuscript  on  this  subject  was  publishedo 
(Milmore) 

Consultation  given  several  investigators  in  the  design  of  studies 
relating  to  possible  hazards  of  diagnostic  radiation »  (Milmore 
&  Gilliam) 

Liaison  with  National  Research  Council  in  connection  with  a 
study  of  the  relation  of  mustard=gas  poisoning  and  infli;ienzal 
pneumonia  in  World  War  X  veterans  to  later  development  of  lung 
cancer,  (Milmore) 

Participated  in  stimulation  and  developajent  of  a  national  cooper- 
ative  study  of  leukemia o  (Gilliam  &  Milmore) 

Prepared  a  report  on  "Geographic  distribution  and  trends  of 
leukemia  in  the  United  States"  for  presentation  in  London^  Englan'^. 
at  the  Seventh  International  Cancer  Congress »  (GilH,am) 

Participated  in  ASC  conferences  on  desi@i  of  studies  in  man  of  health 
effects  of  radiationo  (Gilliam) 

Participated  in  WHO  ceamnittee  conference  on  design  of  studies  in 
comparative  medicine  as  related  to  cancer »  (Gilliam) 

Participated  as  epidemiological  adviser  in  technical  conference 
on  effects  of  atmospheric  pollution  on  healths  (Gilliam) 
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Significance  to  Cancer  Researcia; 

Any  theories  of  causes  of  cancer  in  hxjmans^  from  no  matter  what 
scientific  discipline  they  coiae,,  will  remain  iriadeyiiate  xxatil 
they  meet  the  test  of  consistency  mth  epideaiiological  facts » 
Hence^  development  of  more  precise  and  powerful  epidemiological 
tools  is  of  considerahle  importance  to  cancer  research. 

The  future^  and  broad  usefulness,  of  research  in  this  field 
depends  partly  on  exploitation  of  iBateriai  not  directly  available 
to  us  and  on  recruitment  and  training  of  futiare  workers. 

Proposed  Coiarse  of  Project; 

To  "be  exploited  as  new  opportunities  arise « 


PES-WIH  Serial  MOo  17Q 

Individual  Project  Report 
Calendar  Yesur  1958 


Fart  Bu  Honors^  Awards,,  and  Publications 

Publications  other  than  abstracts  tram  this  p-oject : 

Gilliam,  A<.  Go;  Kaiser,  P.o  Fo  &  In^aliamj  So  Co,II:  The  role  of 
the  Federal  Government  in  cytologic  investigation,.  Acta  Union 
Internationale  Centre  le  Cancer  lh:k32-'hjjg   1958 o 

Gilliam^  Ao  Go  and  Walter,  Wo  A<, :  Trends  of  mortality  from  leukemia 
in  the  United  States^  1921-55 »  Puhlic  Health  Reports  73:T73™784 
(Septo)  19580 

Kaiser,,  Eo  Fo  and  Gilliam^,  Ao  Go:  Some  epidemiological  aspects  of 
cervical  cancer o  Public  Health  Reports  73:359»367  (April)  19580 

Mi"! more j,  Bo  Ko ;  Influence  of  changes  in  general  mortality  rateSj, 
£ind  of  age,  upon  svirvival  of  patients  wi.th  a  chronic  disease 0 
Cancer  11:1255-1263  (KoVo-BeCo)  I9580 

Gilliaia.,  Alexander  Go ;  Epidemiological  considerations  related  to 
the  control  of  cervical  cancer »  UniVo  of  Micho  Medical  Bulletin 
24; 379-392  (Octo)  19580 

Gilllana,  Alexander  Go :  Delivered  John  Staadwall  Meiaorial  Lecture 
at  Ifcivereity  of  Michigan  Scjhool  of  Public  Health,  Ann  kr\x>T, 
May  13,  1958. 
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PHB-NIH  Serial  NOo^^JCI^Jl^ 

Individual  Project  Report    !<.  Field  Investif^tionB  and 
Calendar  Year  I958  Demonstrations  Branch 

2o  Epidemiology  Section 
3o  Bethesda,  Maryland 


Part  A„ 


Fro.ject  Title:  Cancer  in  a  closed  poptilationo 

Principal  Investigators:  Ao  G,  Gilliam,  Mo  D.  and  B»  Ko  Milmore,  M<,  Da 

Other  Investigators: 

Cooperating  Units:  The  Vital  Statistics  Division  of  nearly  every  State 
Health  Itepartment  and  of  several  foreign  coimtries; 
IUhe  Tabulating  Unit  of  NIH  will  key-punch  the  co.sSed 
data  and  prepare  reyuested  tahiolations » 

Man  Years  (calendar  yeax  1958): 

Total :  2 
Professional:  1/3 
Other:  1  2/3 

Project  Description; 

Objectives: 

Primary  objective  is  to  loeasure  risk  of  death  from  all  causes^, 
but  more  particularly  from  cancer  of  the  lungj,  in  a  closed  employee 
population  excessively  exposed  to  gasoline  and  diesel  engine 
exhaust  fumes» 

Methods  Employed; 

Analysis  of  employment  records  of  about  60^000  men  employed  between 
1906  and  1953;  determining  causes  of  death  in  those  deadj,  and  com- 
paring  death  rates  in  this  population  with  that  for  other  men  in 
the  same  city^ 

Major  Findings: 

Age  adjustment  relative  frequency  comparisons  suggest  that  lung 
cancer  mi^t  be  excessive  in  this  gjroupo  However,  exact  measures 
of  risk  await  computation  of  person-years  at  risk;o  Most  of  the 
data  necessary  are  socbsd^  but  lack  of  the  professional  man-hours 
necessary  continues  to  delay  completion  of  this  worko 

Part  Bo  included  Yes  ^  No  /^ 


264 


COm-IKUATIOK  SHEET  -  1       Serial  Koo  KCI-171 


Significance  to  Cancer  Research; 

Besides  providing  information  regarding  risk  to  cemcer  of  the 
lung^  material  should  permit  contributions  to  methodology  needed 
in  studying  industrial  ^oupSo 


Tracing  causes  of  death  is  ahout  95^  coinplete  and  has  reached 
the  point  of  uneconomical  returns »  Causes  of  death  have  "been 
coded  according  to  the  International  List  in  use  at  time  of 
deatho  Death  data  to  "be  used  for  computing  deaths  expected  in 
study  groupj,  hy  broad  cause,  have  "been  assemhiedo  The  necessary 
rates  await  completion  of  appropriate  popiilation  estimates „  Kxe 
coding  of  emplojonent  records  for  transfer  to  TEA  cards,  necessary 
for  cong)utation  of  person-years  at  risk^  is  nearly  completedo 
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Individual  Project  Report    lo  Field  Investigations  and 
Calendar  Year  1958  Demonstrations  Branch 

2o  Epidemiology  Section 
3.  Bethesdaj  Maryland 


Part  A,. 


Project  Title:  Geographic^  Racial^  and  Other  Factors  in  DistrilDution 
of  Cancer 

Principal  Investigators:  Ao  Go  Gilliam,  Mo  Dc  and  Benno  K.   Milmores  Mo  P. 

Other  Investi^tors:  William  Jo  Pendergrast,  M.  Do^  Atlanta,  Georgia 

John  E.  Dunn^  Jr.,  MoD„ ,  Berkeley,  Calif. 
Cooperating  Units: 

Man  Years  (calendar  year  1958): 

Total:  3  1/3 
Professional:  1 
Other:  2  I/3 

Project  Description; 

Oh j actives; 

To  determine  geo^aphic^  racial^  and  other  factors  influencing 
risk  to  cancer  o. 

Methods  Employed; 

Comparison  of  recorded  deaths  attributed  to  cancer  of  specified 
sites  aaiong  selected  population  ^oups?  Geo^aphic^  racial^  and 
other  factors  are  being  studiedo  'ife'ends  in  cancer  mortality  are 
also  under  investigation <,  When  availahle,  cancer  incidence  data 
are  also  utilized. 

Major  Findings; 

1)  A  paper  is  being  prepared  eojoiparing  cancer  mortality  among 
United  States  white  population  to  that  of  the  non-whit^o 

2)  Apparently  a  crude  correlation  exists  between  mortality  ft'om 
thyroid  diseases  and  thyi'oid  cancer =  A  more  critical  examination 
of  thi©  point  is  being  made  and  a  paper  summarizing  results  is 

in  preparation o 

Pa£t_Bo   included  Yes  J^  Ko  {^ 
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Significance  to  Cancer  Research; 

The  epidemiological  method  depends  on  the  demonstration  of  differences 
in  risk  in  people  with  different  characteristics^  envS:^onment^  etco 
Thus^  the  results  of  this  project  are  descriptive  and  provide  infor- 
mation for  vise  in  tests  of  consistency  with  a  va^-iety  of  theories  of 
cancer  causation,,  as  well  as  leads  for  further  exploration  o 


To  be  continued  and  eacpaaded  in  simU-ar  direction  with  other  cancers 
as  personnel  and  facilities  'becoine  availahle^ 

Data  on  the  trends  amd  geographic  distribution  of  several  cancers 
have  been  completedo  Reports  of  these  analyses  will  be  preparedo 
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Part  Bo  Honors^  Awards  and.  Publications 

Publications  other  than  abstracts  from  this  project: 

Gilliam  J,  A»  Go ;  Geographic  distriliution  and  trends  of  leiikemia 
in  the  United  States  <>  (Presented  July  8^  1958,  in  London^  England,, 
at  the  Seventh  International  Cancer  Con©:-ess.) 

Bunn,  John  E. ,  Jr„;  freliminary  findings  of  the  Memphis  -  Shelby 
County  uterine  cancer  study  and  tliair  interpretation.  A„J,.P,Ho 
48;  861-873  iMly}   195B. 
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Indlvid-ual  Project  Report      1„     Field  Investigations"  and 
Calendax  Yeax  1958  Demonstrations  Brap.ch 

2o  Epidemiology  Section 
3o  PittslDurghj,  Pennsylvania 

Paxt  Ao 

Project  Title:  Epidemiology  of  Cancer  of  the  Lung,  Pittsburg  Field  Study „ 

Prinicpal  Investigators:  Co  Do  McGlure,  Mo  B„  and  Ac  G.  Gilliam.  Mo  Bo 

Other  Investigators:  Wo  McDo  Hammon^  Mo  Do  and  Ao  Ciocco,  So  E«^  Gradxiate 
School  of  Public  Health,  UnlVo  of  Pittsbvirgh;  Ko  Ro 
Boucot,  Mo  Do,  Women's  Medical  College ,  Philadelphia 
Pennsylvania, 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 

Total:   6 
Professional:  h 
Other :   2 


Cbjectives ; 

1)  To  investigate  the  clinical  ajid  environmental  eircumstajices 
tmder  which  representative  cases  of  cancer  of  the  Ixing  occur  in 
a  general  poptilation  and  to  determine  the  characteristics  which 
distinguish  people  who  develop  the  disease  from  those  who  escape 
ito 

2)  To  partially  evaluate  the  mass  small  film  x=»ray  survey  as  a 
tool  for  identifying  cases o 

Methods  En 

1)  Personal  interview  of  reported  cases  and  control  popoilatioa 
over  a  period  of  several  years ^  together  with  collection  of' 
augaentative  clinical  records  from  hospitals  and  physicians  of 
the  areao 

2)  Follow-up,  through  death  certification  data  of  she  x-rayed 
and  non-x-rayed  population;  and  special  and  detailed  follow»up 
of  selected  saaiple  of  x-ray  examinees  who  had  certain  lesions ? 
together  with  a  control  group  who  were  negative  to  x-rajo 


Pag-t  Bo  included  Yes  j^  Ho  J^ 
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Major  Findings; 

l)  None  in  general  stmjs  since  clinical  records  are  still  betog 
collected, 

2}  In  addition  to  the  findings  previously  presented^  further  analysis 
of  data  on  the  mass  chest  x~ray  survey  revealed  tfae  following; 

a)  Allegheny  County  residents  at  the  tio^  of  the  mass  x<=ray 
survey  sutseviUently  ej^erienced  an  increased  mortality  f^om 
primary  lung  cancer o  During  the  five  year  period^  1953  through 
1957j  the  crude  annual  death  rate  due  t^  lung  cancer  in  this 
population  rose  ^adually  from  20 o 6/100^ 000  to  25, 8/100, 000 o 
The  most  striking  increase  oQcxsrred   in  the  white  males  where 
the  rates  changed  from  33o5  to  44 o 9/100 j, 000 o  Highest  mort^ality 
(52  06/100 .(,000)  was  experienced  by  the  non-white  male  (mainly 
Nggpro)  population  a  The  niortality  for  whitfee  females  did  not 
change  appreciably  during  the  periodo  Since  only  three  of  a 
total  of  1^,928  lung  cancer  deaths  involved  non-vhite  females  j. 
mortality  rates  for  this  ^oup  were  not  computed.. 

Analysis  of  this  morteility  experience  according  to  participa^ 
tion  in  the  mas  x-=ray  sur-vey  of  1953  revealed  that  resident 
participants  experienced  consistently  a  lower  lung  cancer 
mortality  than  resident  non-psLrticipants  diaring  the  five 
year  periodo  The  only  exceptions  to  this  were  noted  for 
the  non-whit^  males  for  195^  and  1955  and  for  white  males 
in  1957 o 

Age^specific  data  for  white  asale  residents  of  1953  reflect 
fairly  stable  rates  for  most  categories  from  1953  tfe-ough 
19560  Only  in  the  65=74  ye^r^   age  group  for  1954  \!aB   there 
a  relatively  low  (i32o2/lG0^O00)  mortality  experienceo  In 
1957'.  however^  a  sharp  rise  in  rates  was  noted  in  the  55-74 
year  age  groups.,  Again^  rates  for  survey  participants  were 
consistently  lower  than  for  non-participsjitSo 

Further  study  of  these  phenomena  is  planned  by  cor3»elating 
with  clinical  records  that  are  being  currently  collected 
on  resident  lung  ceuicer  deaths » 

b)  Further  evaluation  of  the  relationship  between  the  "solitej^ 
pulmonary  nodule"  and  prinsary  Itaag  cancer  has  le^i  to  atteispts 
to  establish  a  more  exact  definition  of  the  former  by  Doctors 
Bousot  and  MoClurec  This  definition  accompanied  by  appro- 
priate illustrative  cases  was  displayed  at  the  National 
Tuberculosis  Association  meetings  in  May  1958 «  As  applied 
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"by  I^»  Boucot;,  this  definition  facilitates  better 
roentgenographic  selection  of  potentially  dangerous 
lung  lesions o 

Preliminary  analysis  of  'BVo   Bouoofs  "blind"  appli= 
cation  of  this  definition  to  selected  and  randQmi,zed 
saanples  of  JO  mao  films  in  the  raass  chest  x-ray  s\xrvey 
revealed  the  following; 

l)  the  prevalence  of  "solitary  piilmonary  nodules"  in 
the  "mass  survey"  population  is  considerably  higher 
(perhaps  10  -  20  times  hi^»er)  than  that  based  on  the 
interpretations  of  the  original  siirvey  film  readers^ 
A  significant  number  of  "solitaj-y  nodules"  were  found 
among  2^000  films  randoialy  selected,  ft'om  those  that 
bad  been  classified  by  the  original  survey  interpreters 
as  "negative  or  no  abnomality^ "  2)  the  prevalence  of 
"solitary  nodules"  on  survey  films  of  persons  subse» 
quently  dying  of  l\ing  cancer  was  approxJjiiately  six 
times  that  observed  by  the  survey  readers „  At  least 
33  false  negative  stirvey  films  were  found  in  the  709 
films  in  this  group  read  by  DTo  Boucot;  and  3)  the 
prevalence  of  "solitary  ncdizles"  on  the  original  films 
of  the  695  persons  in  the  Initial  "Round  Lesion  St-udy" 
was  approximately  two-thirds  tiiat  originally  identified 
by  the  survey  readers  as  "round  lesions  without  calcifi- 
cation" 0  The  yield  of  lung  cajacer  (6ol^)  among  the 
solitary  nodule  fUms  identified  by  Dr»  Eoucot  In  this 
group  was  twice  that  based  on  the  original  survey 
readings » 

In  the  very  near  future  it  is  planned  that  a  board 
certified  roentgenologist  will  review  the  saaje  7O  nmic. 
films  sulapltted  to  Dr.,  .Boucot »-  It  is  intended  that  he 
will  apply  the  same  defin3.tion  of  solitary  nodule  in  a 
"blind"  situation  ~»  ioe^,,  without  benefit  of  clinical 
or  followup  information  at  time  of  reading o 

cance  to  Cancer  Beeeaxeh; 


i)  Provides  "basic  laiforEjation  regaTding  pathogenesis  aad  epidsaiology 
of  cancer  of  the  luiag  which  carmot  be  fetesi'^izsedL  In   any  otlier  way,; 

2)  Provides  psjrtial  evalisation  of  mase  saiall  filH!  x-ray  surveys  as 
a  luiag  caacsr  case  finding  toolo 


Continiaed  collection  aad  periodic  analysis  of  folIow»iap  da,ta  on 
stifo^ects  fear  a  pes-io^  of  several  year©  according  to  objectives 
si>8,ted  alsoirso 
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Part  Bo  Honors J  Awards ,  and  Publications 

Piiblications  otliex'  than  abstracts  frcm  this  project; 

McClure.  C»  So^  and  Boucot.,  Ko  Eo:  "The  Solitary  Pulmonai'y 
Nodule"  0  American  Review  of  Tuberciolosis  and  Pulmonary 
Diseases <■■  (To  "be  published). 


£1    i  ^ 


?E3-];D3:  Serial  Soc.        ICI-139 

laSividuai  Project  Beport  lo     Field  In'vestigatioas  and 

Calea-ter  Year  1958  Iteisonstratioas  Bffaaeh 

2,     General  Field  Studies  Section 
3o     Berkeley p  CaOLifosnia 


Payt  Ao 


Projeet  Title;     Relation  of  Sssog  to  Lung  Caacer 

Principal  lav^stigators     Jctoa  E„  Damx^  Ji?»,  M*  Do 

Othier  Investi^tors ;     Various  taesSoem  of  tfea  staff  of  the  Bureau  of 
Chronic  Diseases,  Califs  State  Health  Dspto 

Cooperating  Units:     Funds  fx'om  American  Caoieer  Society 

Man  Years  (calendar  year  1958)s 

TotsJ.;  1/3 

Prof e  gsional ;  I/3 

Other;  0 

Project  Deseriptioa; 

Object JTes ; 

There  is  soaisidera'ble  eoncera  as  to  the  short  and  long-teraa 
effects  of  SBK>go     Los  Angles  has  15663  particularly  pla^ied 
with  saog  during  the  last  ten  years  ^     'BtB  ■well  known  urljaa 
excess  of  lixDg  caaacer  wskea  this  disease  one  of  special  inte&«eto 
Althoti^  the  ffiortality  rates  for  Ivsos  cancer  in  Los  Angeles  do 
Slot  ahaw  any  definite  excess  at  present^  it  co\ald  well  he  that 
sua     excess  attrihutable  to  ^k>s  voiild  l3S  laasked  hy  the  large 
tedd.grant  population  that  has  been  aad  is  being  added  to  that 
city= 

Methods  Employedt 

Tbs  plea  of  the  St^sdy  is  to  collect  populations  of  Los  Angeles 
residents  that  can  "be  classified  as  loBg-term^  intesiaediatej, 
and  shDJ-fe^teim  residents.,     Similar  @roi£ping  for  residents  of 
the  SaB  Francisco  Say  Area  and  San  Biej^  c«mbined;  asiS.  for'tlsa 
arest  of  the  State  vill  he  eolleetedo     Statistical  considerations 
indicate  that  the  sasgple  size  froiE  each  of  these  areas  shotild 
he  about  25,000  ^ales  35-64  years  of  age,  or  a  total  saaple  of 
75,000. 

^e  California  S^parttssnt  of  th0  .AssericajQ  Legion  agreed  to 
participate  in  the  Stui;jr^>     Mailings  to  sisaibership  of  over 
l40,000  -were  "tegjm  in  Majj,  1957 »     A  second  saailing  to 

Part  B,  Ineludsd  Yes  £J  '^o  ^ 
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xion-respoxiide&ts  v&e   carried  out  iu  June  asjd  a  tblrd  in  Septmber. 
la  addition  to  x^yiaesting  the  ecsszpletioa  of  a  qwestionaalre  by 
tls®  Legion  xassaiberj,  a  second  .jisestiomiaire  ^jas  sent  for  completion 
"by  the  spouse  o 

At  tfe®  present  tlase  it  appears  that  we  will  have  -fchs  asale  popula- 
tion that  ve  planned  originally  for  the  study,  and  in  addition 
about  50,000  wosten  to  observe  as  a  study  groi^o  Because  of  the 
strong  association  of  ^king  habits  and  lung  cancer  oecurreaee 
it  Bsay  be  that  the  f^mle  population  will  provide  a  laore  sensitive 
Eeasure  of  any  effect  that  iaay,be  attributable  to  astog. 

Detailed  coding  of  a  25  percent  ssjaple  of  the  liuestionnaires  frcaa 
asen  and  coding  for  death  seareli  have  been  coagjlstedo  Death  search 
listings  have  been  ccMgjleted*  A  tabulation  of  t^ie  total  population 
of  ntales  and  the  e(xaspleted  coded  ^issple  has  been  imde  to  ecs^are 
the  two  on  agg  distribution  and  place  of  residence »  Tba   saasple 
appears  to  be  satisfactory  on  these  variables  <, 

The  coding  of  questionnaires  from  T^asmn  for  death  seaxch  has  been 
eoB^leted  and  listings  have  been  preparedo  Detailed  coding  is 
nov  being  carried  out  on  a  25  pereent  sa^le^  as  for  the  meno 
!Ehis  TdJLl  be  ccangsieted  this  fiscal  ycaro 

Death  search  for  all  cancer  deaths  occurring  in  these  populations 
is  being  startedo  Queries  vin.  he   seat  to  the  appropriate  physician 
for  diagnostic  confissiation  of  all  lung  cancer  daaths^ 

Major  Findings; 

None  as  yet  a 

Significance  to  Canc&r  Research; 

To  assess  the  possibility  of  saog  as  a  factor  in  the  oeem'renee  of 
lung  cancer  iaa  htsean  population  o 

Proposed  Course  of  Project; 

Follow  assembled  populations  five  years,, 


274 


PES-MH  Seg-iaL  Ifeo  HCI<.-l40 

Individiml  Project  Report  !<,     Field  inVesti^-fiioas"  and  ""'°~° 

Calendar  Year  1958  JDaBK>sjisti°ations  Braacla 

2,     Geaejpal  Field  Studies  Section 
3»     Berkeley,  Calif  oraia 


Part  A. 


Project  Title:     To  furtSser  test  the  finding  of  an  increased  risk  of 
leuk^jia  subse^iuent  to  iafeetios  with  chicken-poKo 

•Prineipal  Investisator:     Jofen  E„  Dusm,  Jr., 5,  Mo  D„ 

Other  laanrestigatort 

Cooperating  Uait:  California  State  Bepto  of  Public  Health 

Man  Years  (calendar  year  1958): 

Ototal:  0. 
Professional:  0 
Other:  0 

Project  Description i 

Objeetinres: 

It  was  found  in  the  case-control  atudy  of  ehildraa  dead  of 
letskaaila,  being  carried  on  in  collalDoratioa  with  the  group  at 
Stanf<^d  University^  that  chicken-pox  was  a  asuch  msre  fs^yueat 
disease  in  the  year  preceding  leukeasia  for  lexskemic  children 
thsja  for  the  controls »     la^is  was  zsottn;^  for  any  of  the  other 
childhood  diseases »     This  finding  is  to  1:^  checked  by  eEsiainins 
a  group  of  chicken-poK  eases  for  sybse^iueat  leukeaia^  xising  a 
grotq?  of  Hieasles  cases  for  controls  e 

Methods  EsE^loyed; 

There  are  available  in  the  Califos^ia  Stait©  Health  Bspart^ent 
case  reposrts  on  80,000  ehieken-post  eases  and  100;,  000  aieasles 
cases  for  the  years  19U6»49o     Punch  cards  are  being  prepared 
ftrcaa  these  reports  t<s  provide  an  alphabetical  listing  by  nsas^ 
seae,  age,  saonth  and  year  of  onsetj,  and  health  jwasdiction., 
Leukemia  death  certificates  for  fi-se  years  siibBe^t^at  to  these 
diseases  will  be  eheeked  against  these  alphabetical  listings 
to  determine  the  leidsieada  mortality  rates  following  the  two 
diseases^     !I^  case-control  stisdy  indicates  that  ehicken-poss 
inereases  the  ris^  of  leukessia  at  least  5  tisss  in  the  following 
year^  and  if  this  is  true  the  population  groins  are  large  enou^ 
to  assure  fiadissg  a  significant  differeaeeo 
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It  vill  also  he  of  iatejrest  to  leasn  whetter  the  increased 
risk  of  letskeiaia  restiltijag  froaE  chieken-pox,   if  this  Is  true^ 
ia  cc^>easated  for  by  a  deficit  after  the  first  yearo     Does 
cMcken-pos  activate  -.Iseipieat  disease  or  is  tiae  increased 
rlik  over  aad  alsove  the  norE®l  risk? 

Sfa,|og^/^indl.Kgs; 

Since  this  stiis3y  vas  begun  a<^itional  data  have  ccsas  from,  the 
ease-control  stwSy  of  leukemia  to  chilSbocd*,     The  earlier  evidence 
of  a  strong  association  lieti^een  cMeken-po2«  aad  subBeviUeat 
levikesiia  was  weakened  by  these  additional  aata<, 

!Be  etuay  of  this  grot©  of  chiekea-pox  and  measles  cases  has 
been  carried  throii^  tte  jsiateMng  of  death  certificates  for 
leukemia  deaths  for  the  five  years  s\xbseviUent  to  the  Qommml-- 
cable  disea&s  oeeiirrance ,     This  limited  ffiaoimt  of  inforsaation 
for  saatehisg  purposes  has  Ijeea  a  Eajor  probleme     Two  independent 
searches  for  ^tehes  have  teen  ssa3®o     Those  isatcfe.es  sssade  by  both 
searches  are  coasifeyed  fairly  reliable »     Bsose  mi&a  by  only  one 
of  the  searches  have  been  revie'wed  "bj  ths  persons  doing  each 
search  to  detersiine  vhich  ones  coiald  be  brou^t  to  a  ccE^^n 
agree®ent»     SJiere  are  kg  Hatches  that  have  been  reached  by 
iadepsndent  selectiosa  aad  joint  recoaeiliatioa., 

Sigaifieanee  to  Cancer  Research; 

In  view  of  ewrrent  interest  in  viral  ca\ssation  of  e^erimeatal 
lewke^a  in  aaiimls,  the  finding  of  a  vls*Ea  disease  associated 
with  the  occTjrrence  of  leukeaiia  in  hismans  vould  be  most  interesting » 

Proposed  Cpjgae  of  Pgo,ject; 

Acc^sD[£«lated  data  shoxsld  be  reviewed  and  a  deeisioa  Ksad®  as  to  -what 
tvstther  steps  can  and  should  be  taken  in  idsntifieation  of  cases  o 
At  the  laasfint  there  is  sossie  e^jeess  of  cMcken-pos  zmtehes  but  not 
of  the  Bsagaitad®  the  earlier  case^eontrol  data  indicated o     Kc 
further  w>rk  is  being  done  on  this  project  at  present  because  of 
the  dessaads  of  other  studies »     Wfeen  poeisible,  this  mater iea  will 
be  ^iritten  «g?  as  a  fijoal  analysis  ajad  report. 
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ladividuai  Projeet  Report  !<,     Field  Investigations  aad 

Calendar  Year  I958  Sfflssojastrations  Brai'icb 

2.     General  Field  Steadies  Seetioa 

3o     Berkeley,  Galiforaia 


Pgrt_Aa 

Project  Title:     BelatioasMp  of  Casseer  Oceissreace  axsd  Socio-econosBic 
Factors 

FrlBcipai  lavestigB-'tos':     Jolin  Eo  Itaan^  Jr^j,  Mo  Do 

Other  Investigator:    Eayasond  F<.  Kaiserj  M»  D» 

Cooperating  IMit:     San  Fraacisco  Health  JDspaarfeaent 

Ifea  Years  (ealeaSar  year  1958): 

fbtal:     0 
EYofessloaal:     0 
Otber:     0 

Pro,|eet  JDeseription ; 

Objectives ; 

EvalTaation  of  socio-econofflic  factors  in  relation  to  the  occTjareace 
of  cancer  generally  and  specific  sites., 

Methods  Esaployed; 

1),    Iteatii  certificates  coded  lay  eeastas  traets  vere  availaMe 
frcaa  the  Saa  Francisco  Health  ISepartefflgnt  for  t&e  jears  1950«1953« 

2)  Two  sociological  ©tuflies  of  San  Francisco  Miens  availaljle  in 
^ich  census  tracts  had  Iseesi  classified  on  tbree  ^emensions  ~  Fassdlj 
Status,  Social  E  nk^  and  Segregation, 

3)  Ses-age-site  specific  death  rat^es  for  Saa  Feaa'^eiseo  as  a  -wlsole 
Tsere  calculated  and  applied  to  tise  appropriate  ceasus  tract  popu-> 
lations  to  get  expected  cancer  deaths  by  site  and  seat^     Sliese  igere 
eoaaroared  with  olsserved  deaths  trcm  tracts  ^oiiped  according  to  the 
socio-econcssaic  variables  Iseing  stvsSied, 

Ifej^^_Fin^ngs: 

Principal  iaterest  centered  on  the  Social  Bank  aad  Faaaily  Status 
variables »     Sigaifiesat  eoxrelatioas  -were  foimd  as  follo-^ss 

Partgo   teciraied  Yes  £J/  Eo  ^ 
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1)  Fop  H©les  negative  eorrelatioas  were  found  with  Social  Rand 
and  caiscer  of  all  sites^  ^per  GoI«  tracts,  stcmachj,  aaad  pa^ereaSt, 
Slaere  ware  no  positive  co3ETelatlons<, 

2)  For  feaales  Social  Rank  vas  aegatlvely  eoarelated  with  cancer 
of  the  Ge  la   tract,  sttMaekj,  and  cergls  uteri,  Ite  usual  positi're 
association  for  "breast  cancer  was  apt  founds 

3)  For  males  Family  Stat^is  showed  sosae  positive  association  for 
cancer  of  the  prostate o 

k)     For  foKLles  FaiBily  Status  was  positively  correlated  with  cancer 
of  the  stoi^sh  and  pajacreas  and  negatively  correlated  with  cancer 
of  the  cervis  uteri. 

5)  The  interaction  of  Social  Raaak  aad  Fajaily  Statixs  is  evident  for 
cancer  of  the  stoaaach  where  tl^  highest  rates  for  Ijoth  sexes  was  in 
the  Low  Social  Hank-Hi^  Family  Status  areas«  fhis  is  also  true 
for  cancer  of  the  pancreas  in  f espies.  Cancer  of  the  cerviis  uteri 
is  concentrated  in  the  Low  Social  Bank<"Low  Family  Status  area^ 

Sifflifieanee  to  Caaeer  Ee  search ; 

1)  A  a^2Blber  of  st^jdies  of  socio-econcsBsic  factors  in  relation  to 
cancer  have  'been  asade— -first  in  England,  then  Denssark,  and  igore 
recently  in  this  countrya  Soeio-ecoaosiie  @«,dieats  have  "been 
fovsid  fairly  consistent  for  sc^es  sites j  less  consistent  for  others.. 
For  exaj^le,  cancer  of  the  "breast  la  females  does  not  show  a 
gradient  in  om*  studyu  Esere  have  been  othsr  departures  frosi 
£m>opesn  studies  in  this  country  and  what  dlssnsions  "best  de!@on°> 
atrate  th^a^ 

2)  In  this  study  three  sociological  dixiensions  were  considsyed, 
for  aeasuring  gradients.,  For  sc^e  sites  the  interaction  of  two 
dizasBsions  appears  to  indicate  they  reinforce  each  other o 

Frpposed  Course  of  Project; 

ffije  San  FJcaneiseo  data  are  ia  Eianuscript  form  but  ^ve  not  "been 
su'toitted  for  publicatioao  The  Los  Angeles  and  Oakland  data  are 
on  punch  cards  and  the  ©"bser^sd  and  esspected  nuaibers  of  cancer 
deaths  by  site^  sss,  aad  tract  aeed  to  be  put  ia  the  sasae  card 
so  tabulations  can  be  prepared^  ais  work  has  been  re^juested 
but  at  a  low  priority  because  of  the  press  of  other  worko  It 
is  hoped  that  the  analysis  of  thsse  data  eajs  be  carried  on  ia 
the  near  future » 
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Individiial  Project  Report    1»  Field  Xavestigations  and  """"" 
Caienfiax  Year  1958  Bsaonst^atioas  Bsranch 

2 a  Geaeral  Field  Studies  Section 
3<.  Berkeley,  California 


Part  Ao 


Project  Title:     Evaluation  or  Death  Certificate  Reliability  as  Soiaree 
of  Eavirojoaseatal  Cancer  Infosiaation 

Principal  lavssti^tor:     Jcto  Eo  Buim,  Jr*,  M,  D« 

Otiber  Investigator: 

Cooperating  Unit:     Calif,  State  Itepart^  of  PuSjlie  Sealth 

Man  Years  (calendar  year  I95S): 

!S!otal:  I/3 
Professional:  I/3 
Other:  0  . 

Project  Beseriytion; 

Objective; 

1)     To  deteraaine  the  usefulness  of  oecupatlonal  entry  on  death 
certificates  as  a  iseeaas  of  developing  hgfpotheses  as  to  increased 
c^acer  risks  aseooiated  with  specific  oec^ationso 

Methods  EBg>Ipyed; 

1)  TbB  availability  of  a  collection  of  data  inclisdisg  detailed 
life-tSjK  occispational  Isiistories  on  a  groijgp  of  lung  eancer 
patients  (asost  of  -i?hc®  Ma%'e  since  died.)  sjads  it  possible  to  st\sily 
the  a^:^«sEBnt  "between  oee?^)ational  entry  on  death  certificates 
and  llfetisae  oec^ational  histories  o    Results  of  this  analysis 
•wesre  sufficiently  enco^xraging  to  -warraat  p^irsiaing  such  a  atts^^ 

2)  A  study  using  this  laethod  was  establi^aed  in  which  occupa- 
tional coding  of  aaaie  dsaths  Ijetween  the  ages  of  35  a«d  64  for 
the  years  194.9  aad  1951  is  "being  done«     Coding  of  1950  deaths 
had  already  "been  done  "bj  the  Hatioaal  Office  of  ¥ital  Statistics 
and  a  duplicate  deck  of  pimeh  cards  was  isade  avalLalsle  for  this 
stndyo 

Par-b  Bo  Included  Yes  ^  Ho  ^ 
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1)  Analysis  of  the  (Segs,'ee  of  agsreeESsnt  "between  occiapational 
entjry  on  deatSi  certificates  and  acttaal  oceispational  Mstory 
showed  tSsat  a  little  less  tljan  half  agreed  on  any  'basis  of 
occupational  characterization  (iisiial,  last,  or  any  five-year 
occupation) .     A^peemsnt  ^tik  last  occupation  was  'best  and 
was  in  tS&e  nei^afeorljood  of  70  per  cento     IMs  is  fortunate 
frcBS  a  teeimical,  althots^  not  frcsas  an  epidemiological^  stand- 
point la  tljat  a^^ilable  populations  lay  occt^ation  from  the 
Census  are  on  that  "basis . 

Significance  to  Cancer  Research; 

1}  It  is  poesi'ble  that  additional  increased  occupational 
cancer  risks  will  "be  identified.  13&is  vill  provide  leads 
for  further  study  to  deterEsine  specific  carcinogenic  factors  <, 

2)  Coja   . 

2)  Coatrol  measures  Bs.y  "be  indicated  to  reduce  occupational, 
ejcposure  to  suspected  or  proven  carcinogens  0 

3)  Evaluation  of  the  iiseftalness  of  the  occupational  entry 
on  dsat.li  certificates  as  a  readily  availaM.e  source  of  data„ 
To  saake  reeoBEJsendatioas  for  issproving  this  death  certificate 
entry  a 

Proposed  Coxarse  of  Project; 

After  considerable  delay  laecause  of  iacfe  of  ftmds  for  the 
purpose;  the  ccaaputations  for  deriving  espected  nwEbers  of 
lung  cancer  deaths  for  the  eniaaeratsd  populations  "by  occ'i^a- 
tion  has  bsen  accoBiplisheda     Talsulatioas  of  esgjected  and 
ohserved  niissbers  by  occupation  have  "been  coispleted  and  the 
data  a^e  ready  for  analysis «     Fiaaal  analysis  of  these  ds,ta  is 
nou  Tbelng  startedo 
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CalerK?Ar  Yesa-  1958  Dsmonstrations  Branch 

2o  Ganeral  Field  Studies  Section 

3o  3etheB«aa,  Maryland 


Part  Ac 


Project  Title:  The  Incidence  of  Bespiratory  Cancer  and  Other  Major 
Diseases  Among  World  ¥ar  I  Veterans  in  Relation  to 
Their  Smoking  EabitSo 

Principal  Investigators;  H»  Fo  Bom,  Ph»  D.j  Wo  S.  Baum,  M,  Br- 
other Investi^tor:  Raymond  ?»  Kaiser.,  M=  Do 
Cooperating  Units:  Veterans  Administration 
Man  Years  (calendar  year  1958): 

Total;  2  l/3 
Professional:  0 
Other;  2  l/3 


Oh^ectives; 

To  determine  ty  direct  observation  of  a  defined  cohort  the  mortality 
from  respiratory  cancer  and  other  major  diseases  among  male  siBokers 
and  non-smokers o 

Methods  Enrployed; 

Detailed  smoking  questionnaires  vere  distriliuted  "by  the  Veterans 
Administration  to  approximately  300^000  World  War  I  veterans  -wlio 
held  USGLI  policies^  'Hie  study  has  now  "been  in  progress  for  fo\ir 
years  a  Detailed  data  from  the  smoking  haMts  have  "been  coded  at 
the  national  Institutes  of  Healthy  and  are  being  correlated  with 
causes  of  death  as  listed  on  death  certificate o  In  addition^  at 
this  tlrae  considerahle  effort  is  "being  ejqpend^ed  on  writing  to 
physicians,  hospitals,  and  others  concerned  to  ol)tain  more  precise 
inforB^tion  to  stipplement  tlie  mortality  data  from  the  death  certi- 
ficate o  These  data  are  then  codec  on  the  history  card  for  ultljaate 
analysis  with  the  smoking  history,, 


Part  Bo  included  Yes  /^     Ko  £J 
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1)  This  report,  siiramariaes  the  jHortalit;/  ejcperience  of  nearly 
200,000  policyholders  of  Uo  S,.  Government  Life  Insurance  from 
July  I'^Jij-Beceniber  I9560  All  of  these  polieyholders  had  served 
in  the  aarmed  forces  of  the  United  States  "between  I9I7  and  19UO0 

2)  The  death  Hate  from  all  causes  of  persons  who  have  used 
tobacco  is  32  percent  gx'eater  than  that  for  persons  who  have 
never  aaokedo 

3)  Pei-sons  who  have  regu3.arly  snaoked  only  cigarettes  have  the 
highest  death  rate  of  all  groups  of  smokers- -58  percent  greater 
than  the  rate  for  nonsmokerso 

h)     The  death  rat^e  of  persons  who  have  regularly  smoked  cigaxs 
and/or  a  pipe  is  not  appreciably  higher  than  that  of  nonsmokerso 

5)  Regular  cigarette  smokers  who  had  stopped  saaoking  cigarettes 
"before  the  study  "began  in  195^  have  a  lower  mortality  rate  than 
those  who  continued  to  smoker  However  this  rate  still  is  31 
percent  greater  thaxi  that  of  nonsmokerso 

6)  The  excess  mortsJ-ity  of  regular  cigarette  saiokers  is  greater 
for  heavy  smokers  than  for  light  smokers  „  Only  the  heaviest  users 
of  cigars  and  pipe  totecco  essperience  a  significant  increase  in 
total  mortality  over  that  of  persons  who  hsrve  never  smoked o 

7)  The  greatest  increase  for  sisokers  in  the  risk  of  developing 
a  disease  is  for  cancer  of  the  lungo  The  mortality  ratio  for 
regular  smokers  of  cigarettes  only  is  9085  03^  a"bout  10  times 
that  for  nonsaujkerso 

8)  Regular  uses's  of  cigars  and/or  a  pipe  have  an  Increased  snor^ 
.  tality  rate  from  cancer  of  the  l\mg  as  well  as  from  all  forms  of 

cancer  as  a  group  "but  this  Increase  is  usuch  less  than  that  for 
cigarette  smokers o 

9)  Regular  cigsxetts  saiokers  also  ar^  subject  to  an  increased 
risk  of  dying  froa  cardiovascvilar  diseases^  from  certain  respira= 
tory  disease  such  as  "bronchitis^,  pleurisy  and  earphysejoa^  from 
ulcers  of  the  stosaach  and  duodsniam^  and  from  cirrhosis  of  the 
livero 

10)  The   death  rate  from  coronary  heart  disease  among  regular 
users  of  cigarettes  onJ.y  is  63  percent  higher  than  the  rate 
for  nonsffiokerso 
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itflGaxiee   to  Cancer  Research; 

Tae  majority  of  data  on  smoking  and  its  relation  to  respiratory 
cancer  have  Tseen  obtained  from  retrospective  studiSSj  whieh 
show  a  wide  range  of  magnitude  for  risk  involved.  If  there  is 
a  risk,  it  is  iraportaxtt  to  define  rather  precisely  the  de^ee 
of  risk  involved,  Fvirther,  two  other  forward-looking  studies 
on  popiilation  groups  have  been  conducted,  and  the  present  study 
will  supplement  data  obtained  frcsm  these  studies. 


It  is  e2Q)ected  that  this  project  will  continue  for  em  indefinite 
period  of  years*  Analysis  of  habits  with  respect  to  residence 
in  different  types  of  consnunities  and  to  occupation  and  industry 
is  now  being  madco 
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Paxt  Bo  Honors,  Awards,  and  Publications* 

Publications  other  than  abstracts  ffom  this  project: 

Dor®,  Harold  F, :  Tobacco  Consumption  and  Mortality  from  Cancer 
and  Other  Diseases »  (Presented  Jiily  8,  1958,  at  the  Seventh 
International  Cancer  Congress,  London,  England,  To  be  published 
in  Acta,  UoIoCC,) 
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Individual  Project  Report    !„  Field  Investigations  and 

Calendar  Year  1958  Bamonstrations  Branch 

2„  General  Field  Studies  Section 

3o  Bethesda,  Meiryland 


Part  A, 

Project  Title:  Clinical  Trials  Unit 

Principal  Investigator:  Andrew  0=,  Peacock,  Ph,  Da 

Other  Investigator:  Miss  Highsmith  up  to  March  1958 

Cooperating  Units:  Clinical  Pathology  Depeo-tment,  CCo 

Man  Years  (calendar  yeaa-  1958): 

Total:  1  1/3 
Professional:  1 
Other:  I/3 

Project  Description; 

Objectives; 

To  develop  tests  capable  of  aiding  in  the  detection  of  cancers 
of  all  sites  in  early  stages  of  development.  The  over-all  aim 
is  to  develop  one  or  Esore  cancer  diagnostic  tests  that  will  "be 
sisiple,  inexpensive,  easily  duplicated,  and  therefore ^  applicable 
to  large  population  areas  on  a  mass  tesiso 

Ifethods  Enrployed; 

Basic  research  is  employed  -upon  chemical  and  iBsmunological  principles 
underlying  tests  described  in  the  past^  and  principles  vhich  aid  in 
the  development  of  new  tests.  During  the  past  year^  the  principles 
upon  -^daich  some  general  tests  for  dia^osis  have  been  based  have 
been  evaliiated.  Modification  of  these  principles  have  been  attempted^. 
and  new  procedures  have  been  adopted  which  laay  aid  in  the  formu- 
lation  of  new  tests »  Procedures  developed  are  eval^!ated  upon  the 
seruai  from  know  cancer  patients,  and  from  nomaal  people » 


Alkaline  PhosphomoDoesterases;  Further  work  on  the  characterization 
of  alkaline  phoephomonoesterases  in  serum  has  resulted  in  a  cheadeal 
fractionation  BChsmSo     By  this  serum  fractionation,  we  have  been 
able  to  distinguish  the  alkaline  phosphatase  in  cases  of  biliary 
obstruction  fsrom  that  occurring  in  Psiget's  (and  similar)  diseases,, 

Part  Bo  included  Yes  ^  Ho  £]" 
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Approxlaaately  tvrenty  cases  of  each  type  have  been  studied,  with 
1005^  correlation.  In  a  disease  involving  both  liver  ajid  bone 
disorders,  however,  presence  of  the  bone  phosphatases  can  not 
be  desBionstrated  by  the  present  technisiUe, 

Serum  Accelerators  of  Blood  Coagulation:  We  have  taken  first 
steps  to  discover  •vjiaether  any  of  the  many  serum  factors  believed 
to  participate  in  the  conversion  of  prothrombin  to  thraabin  are 
<iUSJQtitatively  changed  by  the  presence  of  neoplasms  o  In  view  of 
the  vaaknown  origin  of  several  of  these  factors  (liver  and  bone 
marrow  are  ceirfcainly  involved  in  sooBe)  it  is  possible  that  meta- 
bolic disturbances  in  a  variety  of  tissues  may  be  easily  measuredo 
In  addition,  materials  escaping  from  either  abnormally  permeable 
or  necrotic  areas  may  release  thromboplastins,  which  would  again 
affect  the  coagulation  mechanism.  At  present  ^ie   are  engaged  in 
devising  suitable  assay  systems  for  the  specific  measurement  of 
these  factors,  Escperiance  to  date  has  shown  that  highly  purified 
reagents  must  be  employed,  and  we  have  been  successfxil  in 
obtaining  prothrombin  which  we  believe  is  adequate »  It  remains 
to  identify  somewhat  more  precisely  the  serum  factors  involved 
before  the  clinical  screening  commences^ 

Ascites  Carcinoma  Cells;  We  have  chosen  to  use  the  Krebs  K-2 
mouse  ascites  tumor  to  make  a  study  of  biochemically  important 
substances  released  by  cells  into  the  fliiids  around  them,  and 
which  may  subsequently  be  found  in  the  blood  of  the  host»  To 
this  end  we  have  studied  the  dehydrogenases  and  electron  trans- 
porting systems  of  this  tvimor«  We  are  now  engaged  in  measuring 
certain  of  these  enzymes  in  ascitic  fluids,  but  have  no  resxilts 
to  report  at  present. 

Snake  Venom  Cancer  Test;  A  recently  proposed  (Edwards  and  Fozaard, 
private  co2iraunicationy~test  involving  antigens  in  rattlesnake 
venom  and  antibodies  in  cancer  sertan  has  been  briefly  studied o 
Our  findings  do  not  confirm  the  original  observations^ 

Significance  to  Cancer  Research; 

The  development  of  any  test  that  would  aid  in  the  detection  of  early 
cancer  in  one  or  more  sties  would  be  of  ^eat  value  to  the  clinicis-n> 
With  strong  suggestive  evidence  at  hand  that  the  patient  has  a  cancer 
the  present  diagnostic  procedures  coxald  be  intensified  in  studying 
this  patient;  and  there  would  be  impetus  for  the  development  of 
further  refined  diagnostic  procedures «  It  is  evident  that  the 
development  of  such  tests  would  be  of  great  practical  value  in 
combating  the  cancer  problemo 
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Proposed  CoDg-se  of  Project; 

¥e  intend  to  continxie  the  pro-am  on  alkaline  phosphatase ^  serum 
coagulation  factors,  and  ascites  caxcinoma  cells o  We  jjitend  to 
extend  the  ascites  cell  project  to  incluie  tissue  cultvsres  of 
norinal  and  malignant  cells,  to  find  out  whether  differences  can 
he  detected  among  the  material  released  by  thege  cells o 
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Pajt  Bo  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Peacock,  Ao  C,  Brecher,  Go  and  Highsmith,  !»  Mo:  A  Siaiplified 
Procedure  for  Qoantitative  Measurement  of  Alkaline  Phosphatase 
in  White  Blood  Cells,  Aoo  Jo  Clin.  Patho,  29:80,  (1958)„ 

Ray,  Ho  Eo,  Hill,  Jo  Ho  and  Peacock,  A,  C^:  The  Optical.  Density 
of  Serxim  from  Cancerous  and  Non-cancerous  Patients o  Mo  Jo  Clino 
Patho,  29:25  (1958) » 

Peden,  Jo  Co  and  Peacock,  Ac  Co:  The  Coagulation  of  Blood  by 
Russell's  Viper  Venomo  A  Reaction  between  Russell's  Viper  Venom 
and  Beef  Serum  Pactorso  Jo  Labo  and  Clino.  Medo,  52:101  (1958)0 
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Individual  Project  Report    !»  Field  Investigations  and 
Calendar  Year  1958  Demonstrations  Branch 

2o  General  Field  Studies  Section 
3»  Berkeley,  California 


Part  Ao 


Project  Title:  Occupation  and  Lung  Cancer 

Principal  Investigator:  John  Eo   Dunn^  Jro^,  M.  Do 

Other  Investigators:  Various  staff  members.  Bureau  of  Chronic 

Disease  8 J,  California  State  Department  of  Public 
Health 

Cooperating  Units:  Ca3.ifomia  State  Depaxtment  of  Public  Health 

Man  Years  (calendar  year  1958)  •' 

Total:  1/3 
Professional:  1/3 
Other:  0 

Project  Beseription: 

Objectives: 


In  a  prior  case-control  study  of  lung  cancer  patients,  in  which 
detailed  occiq)ational  histories  vera  gotten^  it  was  fovmd  that 
certain  occupations  appeared  with  greater  fte^uency  in  the  lung 
cancer  patients  than  in  the  controls »  Among  the  suspect  occu- 
pations were:  irelders,  various  occupations  using  asbestos  in 
their  work,  painters,  cooks,  marine  engineers  and  firemen,  and 
electric  bridge  crane  operators^  Haese  findings  are  being 
investigated  further  in  the  present  studyo 


The  present  study  is  a  prospective  study  in  which  populations  of 
workers  en^ged  in  these  oectjpations  are  being  assembled  tq  be 
followed  for  future  lung  cancer  experience.  Since  popxilations 
of  5-10,000  men  35-64  years  of  age  are  desired,  it  was  necessary 
to  use  a  mailed  yuestionnaire  o  Besides  identifying  informatioBj, 
the  yuestionnaire  asks  for  pe3rfcinent  infonaation  regarding  the 
kind  of  work  engaged  in,  the  natxafe  of  the  eacposures,  length 
of  time  in  the  occupation,  and  smoking  history^  Union  organi- 
zations offered  the  best  opportunity  for  reaching  the  numbers 
desiredo  ThBy  have  proved  to  be  most  cooperative,  and  mailing 
response  has  ranged  between  85-9O  per  cent  with  three  mailings o 
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Both  Korthem  and  Southem  California  are  incltided  in  the  study  o 
At  present,  data  collection  is  limited  to  the  southern  part  of 
the  state  and  has  "been  coB^jletedo 

In  addition  to  the  suspect  occupations,  a  control  population  of 
utility  vorkers  has  heen  assembled. 

Limg  cancer,  other  cancer  (and  possitly  other  causes  of  mortality) 
■will  "be  determined  in  these  groiqps  "by  checking  all  cancer  deaths 
for  the  State  against  these  assembled  populations. 

Queries  ai*e  heing  sent  to  the  appropriate  physicieuas  for  diagnostic 
confirmation  of  all  lung  cancer  deaths » 

Signifieemee  to  Cancer  Research; 

Occupations  found  to  carry  increased  lung  (or  other  cancer)  risk 
vill  need  to  he  studied  for  identification  of  the  specific  cause o 
From  this  could  come  specific  control  measureso 


Death  clearance  has  teen  con^pleted  on  these  populations  through 
195T"  I'fc  will  he  tooxjght  irp-to-da-be  in  the  near  future «  As  a 
rou^  approximation  on  the  "basis  of  expected  lung  cancer  deaths 
as  determined  using  the  State-wide  general  population  a^e~specific 
male  rates,  there  appears  to  he  some  excess  of  lung  cancer  deaths 
in  most,  if  not  all,  the  occupational  groups,,  When  detailed  analyses 
has  been  ma^  considering  smoking  practices^  residence,  socio-economic 
status,  etco  these  early  findings  may  "be  modified. 

Proposed  Coiarse  of  Project; 

Beta  collection  for  this  project  waa  completed  in  the  spring  of  1957  <> 
the  schedules  have  "been  coded  and  all  data  are  now  on  punch  cards <. 
Some  occupational  grov^ps  have  "been  closed  for  a  long  enough  time 
for  deaths  to  appear  <>  Death  cleeirance  has  "been  carried  through  1957 
and  will  continue  for  later  years »  Death  certificate  matching  has 
worked  very  vello 

Sahulations  are  "being  ma^  to  descri"be  the  various  population  groups 
hy  age  and  smoking  ha"bit8o  It  will  now  require  only  the  passage 
of  time  to  accimiulate  mortality  experience  to  determine  the  lung 
csmeer  risk  of  the  various  occupations.  The  ^eater  the  risk^ 
the  sooner  significsmt  results  will  emerge. 
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Individual  Project  Beport    lo  Field  Investigations  and 
Calendar  Year  1958  Demonstrations  Branch 

2„  General  Field  Studies  Section 
3o  Boston,  Massachusetts 


Part  Ao 


Project  Title;  A  St\idy  of  Lymphcma  Cases  treated  in  a  Selected 
Hospital  in  New  England^;,  Including  Observations 
on  Patients  and  Records., 

Principal  Investigator:  John  B<,  Vander,  Mo  Do 

Other  Investigator:  B<,  K.^  Milmores,  M.  Do 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 

Total:  2/3 

Prof e  s  sional :   1/  3 

Other:  1/3 

Project  Description;  A  sui-vey  of  envirozimental  and  clinical  factors 
ccanmon  to  patients  with  lycaphomao 


To  obtain  data  relative  to  environmental,  medical  personal^  and 
familial  factors  that  may  be  associated  to  a  greater  decree  than 
normal  for  patients  (teveloping  lynsphomao  It  is  designed  to 
serve  as  a  cora3.1ary  study  to  that  being  carried  on  with  chi.ldren 
at  another  hospiteilo  In  this  case^  however,,  an  adult  population 
will  be  used  but  with  the  same  emphasis  on  history  of  exposure 
to  chemicals  and  histoi-y  of  allergyo 

Methods  Employed; 

PrelJjninary  phases  of  the  study  will  consisfcof  two  parts  as  follows; 

l)  Review  of  records  for  the  past  two  years  of  patients  admitted  to 
the  hospital  with  lymphoma,  for  the  purpose  of  determining  factors 
which  raay  be  commonly  associated  with  this  disease = 

2}  The  study  of  patients  currently  being  treated,  with  additional 
eiuphasis  on  environmenteO.  and  occupational  histories^  to  elicit 
factors  that  may  have  a  common  basis  in  this  ^oup» 
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Patient  Mate-rial; 

All  patients  with  lynrplioma  admitting  to  a  large  teaching  hospital 
(apyroxioaately  k^O  beds,  in  a  New  England  area)o 

Major  3iindings : 

Preliminary  analysis  indicates  that  records  are  very  complete^, 
diagnostic  facilities  are  e};eellent.,  and  diagnoses  almost  invariably 
az-e  confirmed  by  tissue  stu6y<,  Except  for  these  findings^  there  are 
no  findings  in  regard  to  the  study  since  it  is  Just  now  developingo 

Significance  to  Cancer  Reeearch: 

With  the  exception  of  x»radiation,  and  with  the  exception  of  vague 
reports  on  benzol  exposure,  environmental  factors  which  are  common 
to  groups  of  patients  afflicted  with  lymphoma  are  not  known.  Such 
data  are  of  importance  in  any  attempt  to  elicit  the  etiologies  of 
this  disease,  since  it  is  recognized  that  ajoy  information  on  causa- 
tive factors  has  a  marked  practical  effect  in  preventive  measures 
which  may  be  taken,  and  since  no  curative  therapy  is  available o 

Proposed  Goiarse  of  Project; 

The  study  will  be  developed  along  plans  outlined,  and  any  specific 
leads  will  be  follo%red  upo  It  is  not  possible  at  this  mocmfint  to 
predict  in  what  direction  the  major  emphasis  wi31  be  placed^  since 
the  study  is  in  reality  a  broad  investigation  aimed  at  determining 
specific  fields  of  endeavor  ths.t  might  be  profitable  for  further 
st^uSdyo 

Current  Status; 

Adult  patients  with  lyasphoma  contintie  to  be  interviewed  in  the 
eo\jr8e  of  diagnosis  and  treatment  o  Past  records  have  'been  reviewed 
in  only  a  preliminary  maaanerc 

This  project  is  now  being  carried  on  at  the  Pondville  Hospital, 
Walpole,  Massn  Eecords  of  approximately  150  patients  with 
Hodgkin's  disease  and  50  patients  with  lyinpiiatic  leukemia  have 
been  revievredo 
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Paxt  Bg  Honors^  Awards,  and  Publications « 

Publications  other  than  abstracts  from  this  project: 

Freymann,  Jo  Go  and  Vander,  Jo  Bo,  with  tecluiical  assistence  of 
Burrell,  So  B»  and  Marler,  Eo, A.,:  Corticosteroid  Therapy  of 
Chronic  Lyaiphocytic  Leukemia:  A  Study  of  Erythrocyte  Stirvival 
and  Leukocyte  I^?namicB<,  (Presented  in  July,  1958,  at  the  Seventh 
International  Cancer  Congress,  London,  Englando) 


293 


P:K-HIE  ierial  Mo,    KCI»1^     „.=.,__ 

Individiial  Project  Report      1.  Field  Invet,tigations  aSd 
Calendar  Yeax  1958  Demonstrations  Branch 

2o  General  Field  Studies  Section 
3o  Boston,  Massachusetts 


Pai't  Ac 


Project  Title:  Cancer  incidence  in  a  population  of  5000  persons 
examined  periodically o 

Prinicpal  Investigator:  John  B»  Vander,  M.  D« 

Other  Investigator:  Bo  K;.  Milmore,  Mi  D. 

Cooperating  Units;  National  Heart  Institute 

Man  Years  (calendar  year  1958); 

Total:   0 
Professional:  0 
Other:  0 


1)  To  determine  the  incidence  of  caaicer  of  major  sites  in  a 
selected  population  under  continuing  and  regular  medical  ohser- 
vat ion o 

2)  To  inquire  into  possilsle  etidlogic  factors  of  any  unusual 
increase  or  decrease  of  cancer  incidence  (as  compai'ed  to  generaO. 
population  data)  in  the  study  pop\ilationo 

Ifethods  Eatployed; 

1)  'Ihe  population  numbering  about  5000  persons  has  been  receivjljig 
"biennial  physical  examinations  with  emphasis  on  detection  of  early 
signs  of  heart  disease.  The  present  project  represents  an  inten- 
sification of  eiophasis  on  search  for  csmcers  that  are  accessible 
to  direct  exsuainationo  Such  cancers  are  knovn.  to  represent  more 
than  50^  of  all  caaacerso 

2)  There  is^  of  course,,  prompt  follow-ups  on  individuals  of  the 
study  group  found  at  examination  to  have  symptoms  or  sig^asof 
less  accessible  disease » 

t_Bo  incliided  Yes  ^  Ho  ^ 
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Patient  Material; 

Five  thousand  presTanatly  healthy  people  living  in  a  New  England 
cityo  This  is  the  same  ^oup  which  is  being  examined  periodi- 
cally ty  the  National  Heart  Institute o 


l)  A  group  of  approximately  100  solitary  nodules  of  the  thyroid 
gland  have  been  discovered,  of  which  lO^t  have  been  removed  by 
Buresryo  The  remainder  will  be  kept  under  observation  to  deteniiine 
subsesj.uent  changes »  This  study  group  has  been  kept  under  surveillance 
since  1955  <> 

Significance  to  Cancer  Be search; 

1)  Makes  available  more  data  on  occurrence  of  cancer  in  a 
selected^  well  delineated  group  of  statisticeilly  workable  size„ 

2)  In  partic\alax  will  provide  inforneition  about  the  frssiUency 
of  jusjignancy  in  solitary  nodules  of  the  thyroid  glsoidc 

3)  This  well  iSocumented^  forward-looking  study  is  expected  to 
furnish  a  needed  test  of  the  usefulness  of  occupational  history 
data  in  predicting  possible  environmental  influences  on  occurrence 
of  cancer o 

Proposed  Course  of  Project; 

1)  In  line  with  previously  established  procedures^  one-half  of 
the  population  group  will  be  examined  ajonuallyo 

2)  Any  cancer  discovered  will  be  treated  and  the  patients  will 
be  marked  down  for  particular  follow-up,, 

Current  Status; 

This' project  is  being  continued^  but  there  has  been  insufficient 
follow-up  time  for  further  publlJ^ationo  Within  about  one  year 
all  subjects  will  have  had  protein  boiind  iodine  determinations., 
Values  will  then  be  published  in  5000  patients,,.  There  is  a  report 
of  one  death  frcam  carcincssa  of  the  thyroid  gland  in  this  ^oup 
with  single  non-toxic  thyroid  nodule So 
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PHS-KIH  Serial  No.,    NCI^l^T 

Individual  Project  Report    1.  Field  Investigations  and 
Calendar  Year  I958  Demonstrations  Branch 

2o  General  Field  Studies  Section 
3<.  Boston,  Massachusetts 


Part  A« 


Project  Title:  C-rncer  of  Breast  as  related  to  lactation,  pregnancies 
and  hormone  therapy. 

Principal  Investigator:  John  Bo  Vajider,  Mo  D,  and  Rita  Mo  Kelley,  M.  D= 

Other  Investigator:  Bo  Ko  Miloaore,  Mo  D. 

Cooperating  Units:  Eone 

Man  Years  (calendar  year  1958) : 

Total;  2/3 
Professional:  l/3 
Other:  1/3 

Project  Description; 

Ohjectives: 

1)  To  attanpt  to  answer  the  yuestion  of  whether  or  not  hoiEional 
treatment  of  cancer  of  the  "breast  prolongs  lifeo  - 

2)  To  study  the  relationship  of  lactation,  vlbq   of  estrogens,, 
nursing  of  offspring,  number  of  pregnancies  and  marital  status 
to  carcinoma  of  the  ijreasto 

3)  To  study  the  si^estion:  Is  theiea  common  denominator  in  male 
and  female  carcinoma  of  the  hreast? 


This  study  in  its  preliminary  phase  consists  of  plans  for 
review  of  records  for  the  past  five  year  period  with  the  purpose 
of  collecting  data  pertinent  to  the  a hove  points «  Records  are 
those  f^Qsa  a  large  Hew  England  Teaching  hospital  of  approximately 
it-50  hedso 

Additional  data  will  he  obtained  hy  interviews  and  follow-up 
of  patients  as  found  to  be  necessaxya 


Part  Bo  included  Yes  £7      ^°  W 
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Patient  Material; 

The  initial  part  of  the  study  \rill   use  the  records  of  selected 
patients  from  a  New  England  hospital  vho  have  had  "breast  cancer. 
It  is  planned  that  these  patients  and  future  "breast  cancer  patients 
at  this  hospital  will  be  interviewed  as  necessary  and  followed 
for  as  long  a  period  as  necessary  to  achieve  the  ©"bjective  of 
the  study o 

Major  FlQdings; 

1)  At  the  present  time  there  is  no  organized  scientific  evidence 
that  hormonad.  treatment  of  "breast  cancer  prolongs  lifeo  If  signi- 
ficant data  can  "be  obtained  relative  to  this  it  would  aid  in  deciding 
the  proper  place  of  hormones  in  therapy c  Should  they  "be  used 
prophylaetically  in  an  attempt  to  prolong  life  or  reserved  for 
symptQa©.tic  treatment  as  the  indications  arise,, 

2)  There  is  some  reason  to  "believe  that  the  use  of  estrogens  to 
suppress  lactation  may  he  related  to  the  development  of  breast 
dancer „ 

Significance  to  Ceincer  Research; 

Data  as  outlined  above  might  contribute  significantly  to  the 
problem  of  the  best  hormonal,  control  of  cancer  as  well  as  to 
prevention  especially  in  regard  to  the  promiecuous  use  of 
estrogens  0 

l^oposed  Course  of  the  Project; 

In  the  large  teaching  hospital  where  the  records  will  be  examined 
is  a  very  active  breast  cajicer  clinic  as  well  as  thyroid  clinic ,. 
At  the  present  time  the  pr:!j3Cipal  investigator  is  engaged  in.   doing 
active  clinical  work  in  both  these  clinics  and  is  familiar  -vrith 
the  patients  and  records o 

TS:ie  studys  it  is  anticipated,  will  have  three  divisions: 

1)  Study  of  survival  times  of  patients  who  received  hormonal 
therapy  versus  those  who  did  noto 

2)  Comparison  of  Cancer  rates  xn  patients  who  have  a  history 
of  use  of  estrogens  'before  the  development  of  breast  cancer 
with  those  who  did  not.  This  will  also  apply  to  lactations^ 
nursing  and  marital  status  <> 

3)  Stucly  of  common  factors  in  male^  and  female  patients  with 
'breast  cancer  = 
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Ciirrent  Status; 

During  the  past  year  an  intensive  study  has  "been  directed  toward 
the  relationship  of  cancer  of  the  "breast  emd  hormonal  therapy,, 
The  preparation  of  a  paper  is  nearing  con^jletion  dealing  with 
the  effects  of  corticosteroid  substances  on  patients  with  hreast 
cancer o  Approximately  50  patients  have  been  studied^  The  paper 
is  "being  viritten  with  BTo  Rita  M,  Kelley  of  the  Massc  General 
Hospital  as  co-author.  I^»  Kelley  is  also  a  neiaiber  of  the  coopera^ 
tive  study  group  of  breast  cancer  sponsored  by  the  NoCoIo 

At  the  present  time  this  project  is  being  carried  on  in  the  fosnn 
of  active  participation  in  the  clinical  cars  and  chemotherapy  of 
these  breast  cancer  cases « 

Publication  of  the  results  are  (at  least  ten^oraxily)  held  up 
until  the  co-author  cem  analyse  the  data  relating  to  her  private 
patients » 
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Individual  Project  Report    lo  Field  Investigations  and" 
Calendar  Year  I958  Bsjaonstrations  BBranGii 

2,  General  Field  Studies  Section 

and  Biometry  Section 
3o  Boston^  Ma-ssacfeuaetts 


Part  A< 


Project  Title;  Csmcer  Mortality  aaong  Crtbolic  Brothers  smd  Sisters 
in  Several  Teaching  Orders  In  the  United  State So 

Principal  Investigators:  Bo  Eo  Carroll,  and  Jo  Wo  Lloyd 

OtSier  Investi^tors  J  Bo  K-  Milisore^  Mo  D»,  and  Wnio  Haenszel 

Cooperating  Units:  IMlversity  of  North  Carolina  (Institute  for  Research 
and  Social  Science) o 

Man  Years  (calendar  year  1958): 

fbtalt  1/2 
Professional:  0 
Other;  1/2 

Project  Sescription; 

Cbjeetives; 

1)  To  determine  the  mortality  in  some  of  the  larger  Catholic 
teaching  orders  for  all  causes  and  partlculaxly  Mortality 
attributed  to  specif ic  eaucer  sites » 

2)  To  coE^are  the  risk  of  dying  of  cancer  of  specific  sites 
with  the  corresponding  risk  in  the  general  p)pulation  to  deteMatne 
whether  significant  excesses  or  deficits  exist  for  any  cancer  siteo 

Methods  Engployed ; 

1)  Information  on  approximately  70,000  individaals  ctasiprisjng 
62  Catholic  religious  ccasmaiities  from  I9OO  to  195^  has  heen 
gathered^  coded  and  analyzed  hy  laesuas  of  I®4  pimch  cards  in 
another  study  carried  out  in  the  Institute  for  Research  and 
Social  Science  of  the  University  of  Morth  Carolinac  Although 
the  fact  of  death  was  recorded  and  punehed,  no  attempt  was 
made  to  determine  cause  0 

Part  B.  ineluded  Yes  £J  No  ^ 

299 


CONTIKUATIOK  SHEET  -  1       Sayial  Sfo„  .  KCI«1^ 


2)  ISirou^  a  eontract  vith  the  above°x»saed  Institiite  the 
IdeatifyiJig  data  oa  all  (ieeeased  individiials  has  "bsen  d,i^li« 
cated  aad  a  desk  of  the  IBS  cards  on  the  enti3%  population 
imS£!r  study  has  Iseen  $^i3r£iiahed« 

3)  ^ss   eaxises  of  death  are  being  obtained  throi:^  apopropriate 
ehsnnels  traa  the  death  certificate  of  ea@lx  deceased  persons 

k)    Appropriate  tabulation  and  bloaetric  analysis  is  to  be  aade 
of  the  mortality  data  to  discover  siisilarities  to  and  differences 
trtm  similar  data  relative  to  the  general  populationo 

Major  Finding; 

Noneo  Data  are  now  being  coUeetedp 

Signifieanee  to  Cancer  Research; 

^Siis  stiadj  will  ccs^leaeat  a  similar  rsseareh  project  recently  ccst^leted 
by  DPo  Taylor,  Mr^  Carrollj,  euad  I&'o  Lloydo  It  is  imch  largier  in  scope 
and  ^lould  help  clarify  sc^^e  fragisentary  evidence  indicating  that 
incidence  of  certain  forms  of  cancer  is  different  for  assmbers  of  scse 
religious  orders  than  the  genex^  population^  pospibly  due  to  differ- 
enee  in  manner  of  livingo  It  may  make  possible  a  significant 
contribution  to  our  knowledge  of  cancer., 

Proposed  Course  of  Project; 

1)  Identifying  information  for  all  mssbers  of  the  study  gro^  has 
been  receivedo 


2)  Causes  of  death  for  nearly  all  deceased  members  habe  been  obtained^ 
and  this  aspect  of  the^rk  will  be  cosapleted  in  the  immediate  ftatvr^o 

3)  Data  on  causes  of  death  viU  be  put  into  the  appropriate  punch 
cards  of  the  deck  already  on  hando 

h)     Life«table  analysis  will  be  aadSg  using  a  cofflputer  progras  already 
prepared  for  the  previous  stwaayo 

5)  Analysis  and  report  are  eagpected  to  be  eoaspleted  late  in  1959  or 
early  in  1^5, 
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Individual  ^o^eet  Report    io  Field  iBvestigations  emd 
Calen&ir  Year  1958  Dasonstrations  Braach 

2»  General  Field  Studies  Sectlca 
3o  BurhaiB;  North  Casralina. 


Project  Title:  Qypersensitlvity  and  other  host  tissue  factors  in  esuaeer 
of  the  stcmach  aad  large  Itovelo 

Prineipal  Investigator:  DTo  Jane  Qo  Elchlepp 

Otlxer  Investigator:  QTo  Bo  Ko  Miliaoire 

Cooperating  Units:  Buke  University  School  of  Medicine 

Man  Years  (calendar  year  1956): 

Itotal:  1 
Professional:  1 
Other:  0 

Project  Beseription: 

Objectives; 

1)  To  deteznine  environmental  end/or  i^netic  factors  of  -aie  host 
witSi  possible  signifieanee  in  diagnosis  of  cancer  of  tl»  etcsasach 
ajad  large  bowel » 

2)  To  specifieally  study  host  tissue  ha^perseasitivlty  factors  in 
relation  to  racial  axd  sescsaal  variations  In  oeeusrence  of  c@j3cer 
of  the  stoa^ch  and  large  1so%nslc 

3)  To  detesaaine  the  distrilMstion  of  "iood  gro^  specif ie  si^stances 
in  geietrolQtesti^ial  secretions  and  tissues  for  evalia^tion  of  possible 
relationship  to  gastrointestinal  diseajie« 

Methods  Enggloyed; 

1)     Selection  of  appropriate  ne^pro  aaad  ^^te  cancer  patients  frc® 
a  relatively  stable  geograi^cal  and  econcaiic  population  for  intensive 
stu^  of  individual  patients  and  their  faailies  (vltere  possible)  ^th 
regard  to: 

a)  blood  @roup  and  secretor  status 

b)  immmologie  factors 
e)  allergic  history 

P^tjo  ineluSed  Yes  [J  Ko  ^ 
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d)  general  disease  response 

e)  vound-liesaizig  response 

f )  die-feaxy  feistory 

g)  associated  disease 

h)  econcmic,  cultiHral,  occupatioaal,  factors 
i)  b^^per sensitivity  faetors 

2)  Review  of  case  bistories  of  proven  eaareincma  for  selection  of 
appropriate  patients^,  and  for  aoolyeis  of  contained  InforHBtioa 
for  suggestive  paths  of  study^ 

3)  Histologic  sreviev  of  siirglcal  paldioloffir  aad  autopsy  material 
for  possible  racial,  sexual  or  other  individual  differences  in  host 
tissues^  especially  with  sregaxd  to  the  host  connective  tissije  and 
reticulo<°endethelial  tissue  e 

h)     Isissunochemical  studies  of  hlood  grov^  specific  polysaccharides 
in  the  secretions  and  tissues  of  the  gastrointestinal  tract  in 
cancerous  and  noa-cancerous  individuals a  Belationships  to  Ise 
considered  asay  he  formilated  as  follows: 

a)  possible  differential  qjiantitative  dlstrihution  of  hlood 
group  substances  in  various  paarfcs  of  the  gastrointestinal 
tract  within  hosaogeneotis  race^sex  @ro^So 

h)  possible  differential  c[u^ntitative  distribution  of  blood 
Sco^p   substances  with  variations  in  race^  sex  aad  age  for 
siailar  parts  of  the  gastrointestinal  traeto 

3)    Biocheaical  studies  of  connective  tissues  in  cancerous  and 
non»C8ncerous  gastric  speciiasnsa 

Patient  Material; 

Cases  selected  for  this  project  are  being  limited  to  white  and  neg^ro 
residents  of  North  Carolina  and  certain  contiguous  cotmties  in  ¥ir» 
ginia  and  South  Cerolinao  This  population  shows  conBiderable  stability 
with  regBxd  to  ssographic  and  econooiic  l^ckgroundj,  thus  snaking  for  a 
certain  degree  of  hceaogeneity  in  the  study  g^ovEp^    Patients  are  draim 
frca  the  registers  of  We  following  hcspitals:  Buke  University 
Hospital;  Lincoln  Hospital^  Durham  7A  Qogpital^  end  North  Carolina 
Meiaorlal  Hospital. 

Major  Findings; 

1)  A  slgnificaait  problem  in  evaluation  of  hypersensitivity  factors 
in  selected  cases  has  been  the  reliability  of  past  history  of  disease  o 
Rechecks  on  certain  patients  over  a  period  of  six  to  eight  zmmths 
suggest  that  patient  reliability  in  this  partieiiLex  population  is 

not  goodc 
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2)  Results  OH  eorrelatioR  of  Mood  @roi:@  type  with  course  of  disease 
and  race  are  inconclusive  beeavise  of  tbe  saall  nyagibers  of  cases  so 
far  acciamlate&o    Ttese  factors  are  under  contiaulus  3tui^» 

3)  Results  of  Mstologic  studies  of  gastric  carcincg^  so  fsur  indicate 
ao  specific  correlation  vith  regard  to  race  aad  type  of  careijicii^  or 
course  of  carcijaoeeatous  process.. 

k)     iMunocheEical  analyses  of  blood  gron?)  specific  sre&stances  have 
not  been  aecmsulated  in  sufficient  y-Baatity  for  evalxsationc     ^eimieal 
proljleais  in  extraction,  ptffiflcation  and  titration  Ssave  "been  great 
lout  tbeae  bav%  "been  vorked  out  and  tbe  procedures  standeji^izedo 
Specisaen  collection  and  analysis  i®  now  underway  for  adequate  ^ta 
accumulation.. 

gignifieapce  to  Cancer  Researcsh; 

Statistical  studies  have  reported  significant  racial^  sescual  and 
geographic  differences  in  the  occisETence  of  cancer  of  the  straaach 
and  lar^B  Iso^el^    Recent  studies  in  Eagleaid,  several  Scandinavian 
countries,  Japaa^  Italy  and  the  U»  S»  have  reported  a  si^ifieaat 
correlation  "between  blood  ^ous>  type  A  and  gastric  cancer  o    Marked 
variation  in  individustl  response  to  disease  and  in  th&  coruree 
of  neoplastic  processes  have  long  been  clinically  notedo    It  is  felt 
that  constitutional  factors  of  the  host.,  other  than  specific  psi^n- 
ehjraal  cell  suesjeptibility,  laay  be  operative  in  the  developsaeat  end 
.  course  of  carctaceaa     Intensive  studies  of  gastrointestinal  carcino33a^ 
correlating  case  history  and  lamunoehaBieal  and  bioch@3d.cal  app2x»aeheS; 
in  iifiiite  and  aegm  patients  jsiay  provide  useful  inforsaatlen  with  regard 
to  dia^^aosle  and  prognosis.     In  vlev  of  ths  relationship  apparently 
established  betneien  gastric  earcinoraa  and  blood  group  A^  the  Mood 
g»}up  specific  suSistanees  aay  be  involved  in  -Wse  dsvelo^seat  ajad/or 
coarse  of  gastric  carelnosBa. 

Proposed  Course  of  Pi^^eet; 

1)  Mdition  of  cases  to  the  selected  gro^  of  patients  larill  eontiaueo 
Patient  contact  wiU  be  aealntained  throu^^  existing  tissor  clinic  faeil<- 
itles. 

2)  Speciffieas  for  SsBUDOcfeeaical  studies  -»ill  be  collected  and  analysed. 
At  present^  between  30  and  60  speeisEens  can  be  ccsopletely  processed 
eaeh  atonth  and  it  is  ea^cted  that  aLaaost  double  this  number  ^U 
ultiaately  tie  handledo 

3)  Histologic  studies  of  pesrtlnent  surgical  pathology  and  autopsy 
imterial  are  to  be  contiai^do 
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Caleaiiai'  Year  I958  BsBSonstrations  ^anch 

2o     General  Field  StudJ,es  Section 
3<.    EjBory  University-j,  Georgia 


Part  Aa 


Project  Title;  Oral  Cancer  in  Relation  to  Vitasaia  Deficiency^  Use  of 
Snxi£f,   and  other  factors 

Principal  Inveetigatorj  Williaa  Ro  Vogler,  Ma  Do 

Other  Investigators;  Jo  Wo  Lloyd  and  Ba  Ko  Milmore,  Mo  Do, 

Coopesrating  Ifeit:  Basory  University  School  of  Medicine 

Man  Years  (calendar  year  1958): 

Stotal:  1/2 
Professional:  l/2 
Otiasr:  0 

Project  Description : 

Objectives ; 

1)  To  detexadne  whether  a  relationship  exists  between  the  use   of 
tol».cco^  avitajBinosiSj,  ill<°fitting  dentures,  and  other  fa^torg^ 
and  the  developasnt  of  epidermoid  carelnceia  in  the  oral  cavity <, 

Methods  Eagloysd; 

1)  A  siuestionnaire  has  been  cosES>l3^d  on  all  nev  patients  seen 
in  the  Robert  Winehip  Clinic  between  January  1956  and  July  1957.. 
In  addition^  ail  old  patients  with  mouth  cancer  aad/or  lexikoplakia 
vere  includedo  About  2000  cLuestionnsdres  have  been  cc^spletedc 

'Sa&   infosraation  on  the  tj-Uestionnaire  has  been  coded  and  punched 
on  IBM  cards  o  ^bulations  have  been  prepared^ 

2)  All  of  the  records  of  mouth  cancer  patients  Siave  been  reviewed 
in  the  hope  of  finding  scsee  coisoon  denQrainator„ 

Patient  tfeiterial; 

Patients  at  Robert  Winship  Clinic  in  Atlanta « 

Part  B.  included  Yes  ^  Ho  £J 
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Major  FAadiags: 

1)  Cancer  of  tbs  mouth  is  seen  rsare  tseqiaently  in  voisea  here 
than  in  other  parts  of  the  coxmtry. 

2)  It  appears  that  the  eonsuasption  of  chewing  tobacco  and  smaff 
is  much  hi^er  among  the  cancer  patients  than  aioong  the  controls  o 

Significance  to  Cancer  Research; 

^BalB   investigation^  as  far  as  it  proceeded,  hints  at  a  specified 
relationship  between  use  of  snuff  and«or  avitaainosis  and  the 
occurrence  of  cancer  of  the  iQ>per  gastrointestinal  tract » 

Proposed  Course  of  the  Project; 

Collection  of  additional  inforsiation  f^cm  patients  has  "been  die- 
continueda  Data  already  collected  are  being  analyzed^  AMitional 
tabulations  will  be  necessaryo  Althou^  the  prinicpal  investigator 
is  no  longer  with  WH,   he  is  participating  in  analysis  of  the 
findings  and  prepa£%,tion  of  a  final  report  o 


305 


PHS~KIH 
Individtsal  Project  Report  Serial  Mo,   HCIolgO 

Calenaar  ¥©ar  1958 


Part  Bo  Honors,  Avarde,  and  Publications 

Publications  other  than  altstracts  frcm  tMs  project; 

Vogler,  Williaa  R„^  Perdue,  Garland  Bo  and  Wilkins^  Sa®  A„ ; 

A  clinical  Evaluation  of  Mali^Mtat  Mslanosaao  Surgery^  G^aecoiogj 

and  Obstetrics  106;586-59^  (ifey)  1958<. 
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Ind^'.vidiial  Project  Eepcvt    lo  Field  Investigations  and 
Calendar  Year  1958  Demonstrations  Brancli 

2o  General  Field  Studies  Section 
3<.  Framinghamy  Ifessachusetts 


Part  A„ 


Project  Title:  Correlation  of  Thyroia  Bisease  and  Breast  Cancer 

Principal  Investigator:  John  Vander,  Mo  ,Do 

Other  Investigators:  R,.  F»  Haiser,  M,  Doj  and  B.  K<.  Milmore,  M, 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 

Total:  0 
Professional;  0 
Other:  0 

Pyoject  Description: 

Objective: 


To  determine  whether  there  is  a  relationship  tetveen  carcinoma 
of  the  "breast  and  thyroid  disease » 


In  a  very  large  thyroid  clinic  to  detezmine  the  incidence  of 
"breast  carcinoma  among  the  thyroid  patients  vith  special 
emphasis  on  those  with  myxedKaao 

Mia  J  or  Findings; 

Hone»  The  project  was  initiated  late  in  1955 » 

lificoDce  to  Cancer  Research; 

A  number  of  observers  hold  the  clinical  inrpreseion  that  cancer 
of  the  "breast  is  frequently  associated  with  thyi'oid  disease  o 
This  seoas  to  be  particiiLarJly  true  of  patients  with  non-toxic 
thyroid  nodules  and  spontaneous  myxedema »  If  a  relationship 
"between  thyroid  disease  and  carcinoma  of  the  breast  is  indeed 
shown  to  exist  it  would  throw  more  light  on  the  relationship 
"between  hormones  and  cancer » 


Part  B,  included  Yes  HJ  Ho  {TJ 
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ProjpoBed  Co-urse  of  Project; 

A  study  of  pat  lent 6  and  records  in  a  large  thyroid  clinic  in 
which  the  principal  investigator  is  doing  clinical  worko  This 
clinic  has  "been  in  existence  for  over  35  years  and  has  a  vevy 
excellent^  prolonged  follov-up  system  possibly  unsurpassed  hy 
any  othero  The  records  are  also  excellent  "both  as  relates  to 
thyroid  disease  as  well  as  other  5J.lnesses„  There  is  a  close 
working  relationship  between  the  thyroid  clinic  and  the  "breast 
cancer dinic  in  the  same  institution »  If  the  suspected  rela- 
tionship is  verified,  a  more  hasic  study  on  endocrine s  Bind 
cancer  (with  preliminary  ensphasis  on  TSH)  may  te  indicatedo 

Patient  Material; 

lo  Patients  seen  in  a  large  thyroid  clinic  in  a  New  Englaxid  city, 

2,  Patients  seen  in  a  hospital  devoted  to  the  diagnosis  and 
treatment  of  cancer o 

3,  Patients  seen  in  a  health  s\irvey  of  a  population  of  28^,000 
in  a  Hew  England  Community  o 

Cuxrent  Status; 

This  project  is  inactive  at  the  present  time,. 
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Individual  Project  Report  la    Field  la^mstigations  annS. 

Celexaiar  Year  I958  DesBoasferatioaE  Brsmeh 

2»     General  Field  Studies  Section 
3.     Ksasas  City,  Missouri 


Part  Ao 


Project  Title:     Cancer  saortality  Ib  several  selected  population  grotgss 
in  Nev  "Bn^mA 

PriBcipal  investigators:    Ruth  Trylor,  M,  D,^  Benjaiain  E„  Carroll  asaO. 

Jo  William^  Lloyd 

Other  3Javestig^tor:    B.  Ko  Milaore^  M<.  Do 

Cooperatijis  Units: 

MB21  Years  ( calendar  yeay  1958): 

Total:     1 
ProfesBional:     I/3 
Other:     2/3 

foojeet  De@eriptioa; 

abjeetivea; 

1)  Evalxstioa  of  eaaeer  saortality  and  iwrMdity  ia  selected 
population  groups  living  carefully  s^i^pervised  and  regelated 
lives. 

2)  CcsipariBon  of  cancer  rates  in  tl^  sttidy  population  with 
those  in  tlse  general  population. 

Methods  Eaployed; 

1)    H^sees  and  identif^ying  data  vere  obtained  on  s^m^rs  e(»prising 
thd  staiSy  g^vs^  (ag^rejggating  approacii^tely  3(^i  persons)  and  perti- 
nent data  ^rare  tabulated  o 

2}  Vital  records  ef  the  appropriate  ccsssmities -^re  searo&d 
for  death  certificates  on  deceased  mss&ers  of  the  grotjpc  Tbe 
stwdy  inclT^es  individuals  dying  as  early  as  1875  end  as  late 
as  195^ » 

Part  Bo  In^ided  Yes  £J  Ko  2^ 
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3)  Reported  deaths  and  popislatioc  estisiates  f or  tvo  ooborts 
of  Massachueetts  faEales  (^pa  1870^1889  and  189O-I909)  were 
obtained  f^ram  pvO^lished  data^ 

k)     Caleiilatioas  of  death  rates  for  tfee  stuiy  group  and  a  eontrol 
population  bave  teeen  ssade  by  life  table  teclmiqueso 

Ifejor  Findings; 

The  study  has  been  ecppleted  and  a  paper  prepared  for  puSslicationp 
cleared  by  Editorial  Board  and  ready  for  sulsiiseion  to  a  Journal  o 

Evidence  has  been  found  pointing  to  Important  diffesrexiceB  in  the 
cancer  and  other  BK>rt?a.ity  of  single  vs»  lEarried  wcassea^  of  ntsafts 
VBo  other  single  woasen,  and  of  earlier  /vSo  later  cohorts  of  wceseno 
Such  differences  were  deasonstrated  for  total  laortality  from  all 
causes  and  for  caaacer  of  several  sites^  tuSjerciilosis^  cardio'vaseular'^ 
renal  disease  ^  and  all  otd^r  caxises. 

Sigaificanee  to  Cancer  Research; 

Coneiierable  M'ormation  is  available  co-wering  cancer  oecvsrence 
in  the  general  population  and  Haay  occi^ational  groiigtBo    Little 
ia  knova  about  cancer  in  the  si^ervieed  ajid  regulated  population 
grovgps;  certain  of  ^&ich  are  typified  ^  this  sttidy  group <>     "Sue 
coiBSparlsoa  siade  possible  by  this  study  Eay  veil  help  uncover 
itesss  in  can@er  etiolo^  previously  obscured  by  the  lack  of  data 
on  such  population  B^b&rov^s  and  the  paucity  of  valid  statistics! 
studies  of  tbsmo 
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Individi:^!  Project  Report    1«  Field  Investigations  and 
Calendar  Year  1958  Bemonstrations  Branch 

2.i     General  Field  Stiodies  Section 
3<.  Los  Angeles,  California 


Paarb-A. 


Project  Title:  Excess  Lung  Camcer  among  Mexican  Females 

PS"incipal  Investigators:  John  Eo  Bunn,  Jro^  M-  Do,  Lester  Grlnspoon^  Mo  B<, 

emd  Maria  E,  Heller,  M,  Ao 

Other  Investigators:  Staff  Members  of  Bureau  of  Chronic  Diseases^  State 
of  Calif a  Itepto  of  Public  Health;  Wp  Mo  Haenszel^ 
national  Cancer  Institute 

Cooperating  Units: 

Man  Years  (calendar  year  1958): 

Total:  2/3 
Professional:  1/3 
Other:  l/3 

Project  Description; 

Objectives: 

A  sttidy  of  lung-cancer  mortality aosong  Mexican  females  in  California 
shoved  that  Mexican-horn  females  have  a  threefold  lung  cancer  risJs 
as  coBipared  to  other  California  womena  Ho  increased  risk  was  fotand 
for  Mexican  males  or  Calif oraia-bom  wcaaen  of  Mexican  extraction,. 
The  primary  objective  of  this  study  is  to  determine ^  if  possible j 
what  factor  or  factors  may  be  responsible  for  the  increased  risk 
to  this  disease  among  ttese  people. 

Cultural  anthropologists  familiar  with  Mexican  cultiare  have  expressed 
the  opinion  that  this  excess  is  probably  not  the  re  stilt  of  tobacco 
use,  but  more  ISiely,  the  result  of  the  use  of  invented  stoves  for 
cooking  in  Mexico,.  Totecco  and  culinary  habits  are  two^  but  by  no 
means  all,  of  the  factors  with  which  this  study  is  concemedo 

Methods  Ett^loyed; 

l)  To  obtain  information  about  Mexican  females  dying  of  cancer  fS^cis 
clinical  records^  the  inmigration  folders  (through  the  Justice  Sept, J 
and  other  sotsrses  of  information »  Specifically  desired  are  the  place 
of  birth  and/or  origin^,  length  of  residence^  occupational,  history^ 

Part  Bo  included  Yes  £7        ^°  S 
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year  of  immigration,  smoking  habits^,  eicperience  with  methods  of 
cooking,  etCo  A  list  of  IO7  Mexican-laorn  female  s^  -who   were  known 
to  have  died  of  Ivmg  cancer,  was  submitted  to  the  Justice  Department 
in  the  fall  of  1956=  This  department  was  given  the  name  and  identi- 
fying information  for  each  patient  and  was  requested  to  cxill  from 
the  patient's  immigration  folder  certain  of  the  above-mentioned  data„ 

2)  To  obtain  similar  information  on  the  Mexican  female  population 
of  California o 

&<,     Saaiple  of  Mexican  Families: 

At  present  it  is  thought  that  a  sample  of  1^000  Mexican  families 
should  coBiprise  the  study  group  t.  Contract  with  the  Census  Bureau 
will  provide  the  saaiple^  and  a  contract  for  interviewing  will  be 
arranged  with  one  of  the  several  possibilities  for  providing 
trained  Spanish  speaking  interviewers  ■>  Preliminary  discussions 
with  r^o  Ealph  Beals  of  the  33epartment  of  Anthropology  have 
been  held  with  regard  to  the  possibility  of  having  this  inter- 
view performed  by  yualif ied  graduate  students  in  the  Department 
of  Anthropology <, 

b«  Saaiple  of  Mexicaja  Female  Patients: 

Essentially  the  same  interview  form  that  was  made  up  for  the 
saaiple  of  Mexican  families  is  now  being  used  to  obtain  infor- 
mation from  female  patients  thirty-five  years  or  more  of  age 
who  are  of  Mexican  origiuo  All  the  subjects  in  this  part  of 
the  study  are  patients  on  the  wards  of  the  Los  Angeles  County 
General  Hospital «  They  are  being  interviewed  at  a  rate  of 
about  twenty-five  a  week  by  five  or  six  well  y.tialif ied 
Spanish-speaking  interviewers  on  a  part-ttoe  basis »  These 
interviewers,  with  one  exception,  were  selected  frcm  people 
who  work  in  the  hospital,  doing  work  which  ordinarily  involves 
interviewing  for  the  Social  Service  Department »  The  inter- 
viewers are  being  closely  supervised  and  each  completed 
interview  is  being  scrutiniaed  by  Mrs,  Maria  Heller <.  Inter- 
viewing got  under  way  on  September  12,  1957  and  data  has 
been  obtained  on  approximately  300  Mexican  female So 

Pa.tient  Material; 

The  patients  interviewed  in  this  study  are  all  patients  in  the 
Los  Angeles  County  General  Hospital,  TOieyare  all  females  of 
Mexican  origin  and  thirty- five  years  or  more  of  agej  many  of 
them  are  non -English  spieakingo 
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Ma^or  Findings; 

^3ie  one  paxt.  of  the  project  -^xich  has  been  cccxpleted  at  this  tiioe 
is  that  part  ^^lich  involved  culling  certain  infonaation  f3rom  the 
iraoisration  folders  of  the  IO7  Mexican  vcasen  viho  died  of  lung 
cancer  o  However,  60  few  folders  were  located j,  ajid  the  infonaation 
In  those  available  was  so  incoaoplete  that  little  or  no  significance 
can  Tse  given  to  the  data  that  -was  obtained.,  PurtheMaore,  specific 
cally  regarding  our  interest  in  the  state  of  birth  of  these  107 
Mexican  femaleS;,  the  Justice  Bepto  does  not  have  records  fross  vhich 
ve  cotald  obtain  the  yearly  relative  rates  of  emigration  to  the  UoSo, 
particularly  California,,  from  the  various  Mexican  states  over  the 
yeara   during  \jMch  these  IO7  people  iamigratedo  TSierefore,  even  if 
we  had  obtained  data  on  the  state  of  origin  or  birth  on  a  significant 
nixsiber  of  these  IO7  }fexican  f^izales,  the  data  would  be  saeanlngless 
without  knowing,  for  the  years  concerned,  the  extent  to  which  each 
MeKican  state  contributed  to  the  California  iBsmigrant  Mexican 
population 0 

No  new  interviews  have  been  carried  out  since  DTo  (fe-inspooa  left 
the  project  in  June,  1958<.  More  than  7OO  stuestionnaires  had  been 
cosajpleted  at  that  timeo  A  preljiainary  analysis  of  a  point  of  Jaajor 
interest  was  n^de  concerning  the  cigarette  szaoking  practices  of 
Mexican  bom  Mexican  wca^aen  versus  those  Uo  So  iMsm.  Contrary  to 
the  opinion  of  the  anthropologists  ^^u)  had  been  consulted^  it  was 
not  foxaxd  that  B^xiean  bom  wcssen  ^lo&ed  cigarettes  less  and 
adopted  the  habit  at  an  older  age  than  Uo  So  bom  women o 

Significance  to  Caaaeer  Research: 

®ifi  elucidation  of  factors  associated  with  the  developrasnt  of  cancer 
loay  lead  to  a  better  understanding  of  the  etiolo^  of  this  disease 
and,  eventually,  to  fflethods  for  control  or  prevention  of  cancer  <, 

Proposed  CouEfse  of  ftro^ect  i 

Analysis  of  already  collected  yuestionnaires  will  be  caapleted^, 
When  this  has  been  accoEis>lished,  a  decision  will  be  ssade  as  to 
idsether  E^ditional  ^questionnaires  ^lould  be  accumulatedo 
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Projeet  Title:     CircunscieiOB  amd  Cervical  Caaeer 

Pria<?ipal  Investigator:     JohB  Eo  JkLxm.^  Jto^  M..  Do 

Other  Investigators:     George  Ik«j£e^  Mo  B..,  Charles  Carpenter j,  Mo  D.   and 
Mr„  Philip  BueU 

Cooperating  Unit:     University  of  Soisthem  California  Scbool  of  Mgdicine 
DTo  Ian  Macdonald 

Bton  Years  ( calendar  year  1958); 

^totals     1/3 
Farofessionsa^     l/3 
Otb&r:     0 

Project  Ifesgyigtion; 

A  detailed  atialysiB  has  lieen  ssad®  of  the  data  oa  circvusacision  of 
Male  partners  of  cerrical  cancer  patients  and  contarols  fTcsa  the 
st^ldy  conducted  by  DrSo  Edward  Jones  and  Ian  Macdonald  dialing  the 
period  1951-55=     ®ii.s  analysis  showed  no  difference  in  the  fresJ'en-sy 
of  circiKicision  of  the  iKile  partners  of  cervical  cancer  patient© 
and  soatroiSu     !£Sils  aaterial  has  "been  8i33:^.tted  for  pubileatioH. 

Kaese  findings  vere  at  variance  with  those  pi3S>lished  "by  Wynder  r, 
et  ai,   (Affio  J.  Ob&tc  and  GyiQe«„  67aOl6,  195^)^  ia  vhich  the 
uacireuaacised  jaale  was  fo^md  to  "be  tte  prSneipal  caiase  of  the 
excess  of  cervical  cancer  in  gentile  wsssjen  as  e^apar-ed  to  Jew:lsli 
wcaseno     A  st^^  carried  on  hy  Lilienfeld  (j,  Kat„  Cancer  Ixssto 
21;713^   (Oeto)  1958)  caase  to  ovsr  ettentionj,   in  -^ihich  a  surprising 
discrepancy  vas  fovmd  hetween  the  stat^asnt  of  asen  as  to  eirGtsK'.1.sioB. 
status  and  the  andings  on  medical  earaaslEationo     A  similar  study  was 
carried  out  by  Ddro  Crinspooaj,  and  then  by  I^^  Drake  Euad  Sarpenter  la 
I.0S  Angeles  ¥ith  sosase^iat  sljallar  findings o     Further  tton  this  It  was 
found  that  this  discrepancy  did  not  esist  for  Jevish  lasn,  circxscision 
for  thesa  being  almost  always  anatcmicaliy  soBBplete,>     On  the  basis  of 
the  sjlsciassification  laen  were  responsible  for  in  regard  to  thaagelves. 
and  assisfting  vojaen  would  do  no  better  in  eva3.«atimg  titieir  jsale  partners 
it  was  shoom  tl:uat  a  case-control  study  of  woBssn  might  easily  fall  to 
show  a  protective  effect  of  circtsracision  even  tlioiigh  it  eMstSu 

^rt  B.  :lBeI^Kl©d  Yes  /"J  la  ^ 
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Oiir  coBelusioEj,  thenj  is  that  the  protection  of  wc®ea  frcm 
cervical  cancer  n-tfor^ed  by  ccaarpletely  circ-taBCised  asales  is  an 
attractive  hypothesis  that  still  lacks  ptroof,  aad  the  -usual  case- 
control  stxidy  ia  which  male  circumcision  is  detenaiaed  from 
vi^uerying  wsMaen  on  their  laale  partners  is  walikely  to  discover 
such  a  relationship »  The  definitive  study  will  involve  womeai 
with  cervical  cancer  ¥3310  have  had  only  one  husliand  and  determining 
circumcision  statue  1by  examination » 

A  preliffiiisary  atteaspt  to  carry  on  such  a  study  vas  tried  first  on 
Los  Ange3.es  County  Hospital  patientSo  This  popid-ation  was  foimd 
unsuitable  because  of  the  ftresi^ency  of  wido^iAiood,  broken  hcaaesj, 
UDCooperati'^re  husbands,  etco  A  group  of  private  patients  kindly 
Bsade  available  by  IDTo  Ian  Macdonald  will  now  be  tried-  If  this 
is  iBore  successful,  other  patient  eourees  will  be  soviet o     Rpe» 
llminary  disciissions  with  some  of  the  phyeieiaas  of  Gynob  Clinic 
in  San  Diego  indicate  that  they  may  be  willing  to  cooperate  in 
such  a  study.,  Their  sizeable  accvsmulatioa  of  cases  of  early 
invasive  cervical  casacer  and  sarctnc«Ba  in  eitu,  as  identified  by 
cytology y  would  proviS®  a  good  source  of  cases » 

Ob^eetiyes; 

Determine  ^Aether  circiaacision  status  of  males  is  related  to  the 
occurrence  of  cancer  of  the  cervix  aaaong  their  sascual  partners  ^ 

}fethods  Esmloyed: 

—a rtwiwiirwpi— KrnMniuMMiwM      111    ami 

Interviews  by  pbysiciaas  of  cervical  caacer  patients  who  had  be@n 
married  onee  only  aad  examiaation  of  their  husbands  for  cirsuiEcision 
etatusc  Controls  will  be  selected  to  imteh  on  age,  race,  social 
status,  ajQd  whether  ever  pregjsaatc, 

Patient  Ifeterial; 

1}  Private  patients  of  Br.  Ian  Maedonald  in  Los  Angeles » 

2}  Later,  perhaps^  also  patients  at  Gynob  Clinic  in  San  Diego,, 

tfeijor  Findings; 
None  as  yet« 

Significaace  to  Cancer  Research; 

Will  provide  an  important  lead  to  etiology  of  cerwlcsiJL   cancer  as 
well  as  a  siasple  control  n^asure  if  eircissBCision  of  the  sjale  is 
found  to  be  protecti'^s  a^lnst  the  disease  o 


31 


COMTINUAnON  SHEET  -  2       Serial  KOo   KCX-164 


Proposed  Cotirge  of  Project; 

Project  is  Just  startingo  Procedures  described  under  "Methods 
Etagployed"  vill  be  continued  until  enough  inforjaation  is  accumu- 
lated to  meet  the  objectives  of  the  studjo 
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Part  Ao 


Project  Titles  Achlorliyiria  Sxairey  of  tbs  Japanese  Popiilation  of 

Loe  Angeles  *&y  tiie  Tubeless  Gastric  Analysis)  Metljod^ 

Principal  Investigator:  Lester  Grinspoon^  Mp  Do,  Charles  Carpenter^.  M. 

aad  John  E„  Dunn,  Jro^.  M^  Do 
OthsT   Investi^torsi  JfeE35>ers  of  the  Medical  Staff  of  the  Japanese  Hoa-; 
Cooperating  IMitss 

Man  Years  (caieadfio:'  year  1958); 

Total;  1  1/3 
Professional:  l/3 
Other:  1 

Pro-jeet  Description ; 

Objectives: 


Stcmsush-cancer  ssiortality  rates  anasng  Japanese  of  the  United 
States  and  Hawaii  a5.'e  laore  th.axj  3  tiases  as  ^rea.t   as  among 
the  wliite  population  of  the  United  States „  Also  est^Mished 
is  the  fact  that  a  relationship  e3d.sts  between  achlorhydria 
and  gastric  caMcer   in  Caucasians,,  Whether  a  similar  relation- 
ship  exists  between  aehlorhsdria  and  gastric  cancer  in  Japanese 
is  not  known  o   13ie  insaediate  goal  of  the  project  is  to  deterssine 
the  fre^-uency  of  achlorhydria  among  the  Japanese  people  of  Los 
AngeleSj,  CeuLifuj,  as  coapared  to  Mexican  and  Caiieasiaa  control 
grotipSo  The  liLtiBate  objective  is  to  e^and  this  project  into 
a  gastric  caneer  control  pro^aa  "by  doing  Tipper  GI  series  on 
the  anasid  patients  <>  fteis  woijld  enal>le  us  to  (l)  test  the 
assiEsption  that  a  relationship  between  achlorhydria  and  gastric 
cancer  also  exists  in  Japanese j  (2)  test  the  tubeless  gastric 
analysis  method  as  a  screening  device  with  regard  to  gastric 
eaneer  aaad  perhaps  other  diseases  (sogo  pernicious  anemia); 
(3)  pic&  up  cases  of  asyj^toKiatic  gastric  cancer  wMch  can  . 
then  1^  studied  from  the  point  of  view  of  the  efficacy  of 
early  stargical  Intervention*  iEtie  Japanese  people  constitute 
an  ideal  ^oup  for  sisch  a  study  In  that  the  pop'ulation  is 
easily  defined  and  it  has  swch  a  hi^  risk  to  gastric  cancer « 
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Methods  Seroioyed: 

II  I    II  I   [i  ■-■■  —  -*^ -^ 

Ths   acid»producing  ability  of  the  stanach  is  belBg  detersaiaed 
Ijy  the  tubeless  method^  utilizing  aam*e-A  ion -exchange  resingo 
Blood  type  will  also  be  ascerbalnedo 

The  test  is  being  jerforaed  on  private  in-  and  out-patients  of 
physicians  on  the  staff  of  the  Japanese  Hospitals  Out-patients 
vbo   find  it  taore  convenient  laay  irepoart  to  a  private  laboratory 
in  a  bvisinesB  district  on  a  specified  day  each  ueeko  Also^, 
to  au^sient  the  control  e?*oup;  soiae  patients  at  the  Los  Angeles 
County  General  Hospital  are  being  tested^  Urine  specimens  of 
all  participants  axe  analysed  in  the  laboratory  of  the  Japanese 
hospital o 

Physicinas  are  notified  of  the  result  of  the  teste  When  the 
result  is  "indeterminate"  of  "no  free  BCl  present" 5,  they  are 
asked  to  urge  the  patient  to  have  the  test  repeatedo  With 
the  Los  Angeles  County  Hospital  patients,  the  test  is  repeated 
iiihenever  possible  regardless  of  result » 

To  ek^ek   the  acctiraey  and  reproducibility  of  the  testj,  sob® 
urine  speciaaens  have  been  sent  to  Br,,  Sievers  in  Sto  LoulSo 
art,  Sievers  perforsas  the  test  without  Jmowledge  of  the  resvO-t 
obtained  at  the  Japanese  Hospital  a  We  then  check  his  result 
a^iinst  ourso 

Patient  Material; 

The  patient  material  in  this  sttidy  is  made  up  of  the  private 
patients  (Japanese  and  non-Japanese)  of  the  Japanese  physicians 
on  the  Staff  of  the  Japanese  Hospital,  and  j^itients  of  the  Los 
Angeles  County  General  Hospitals  There  are  also  scms  voluntary 
non-patient  participants,  both  Jajsaiese  and  non- Japanese » 


Major  Findings; 


The  findings  acc^sHulated  up  to  the  tiae  ETo  Grinspoon  left  the 
the  project  were  anlaysed  and  the  results  sufcmitted  as  a  laanu- 
script  to  the  KCI  Journal  for  publication »  The  laanuscript  has 
been  acceptedo 

The  essential  finding  was  that  the  Japanese  subjects  did  not 
have  a  greater  f^e^iUfincy  of  aOhlorhytoia  than  did  the  control 
populations.  An  unexpected  finding  was  that  the  Mexican  controls 
differed  froB  both  the  Caucasians  and  Japanese  in  having  excess 
achlorhydriaa  This  finding  is  based  on  a  fairly  SESall  population 
and  sho^LLd  be  confinaed  with  saqre  data  before  acceptance « 

'Bue  prepared  manuscript  incli&des  other  data  and  discussion  on 
reproducability  of  the  aziare->A  ^ubeless  gastric  analysis  test 

and  a  review  of  the  findinga  of  ;otS5ierSo 
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Sigplfieaace  to  Caaeer  Research; 

Developsient  of  slaaple  techniques  for  eaxly  detection  of  gastric 
cancer  wo\ild  Toe   aa  iasportamt  contribution  to  control  of  this 
disease o  While  tubeless  gastric  analysis  will  not  directly 
detect  gastric  cancer,  it  aaay  serve  as  a  screening  issethod  to 
identify  persons  among  whoa  the  risk  of  this  disease  is  Mgho 
More  elal3orate  diagnostic  procediires  can  he   carried  out  asjong 
small  hi^»risk  groups  than  wovsld  "be   feasible  for  the  entire 
population o 

Proposed  Course  of  Project; 

It  is  expected  that  there  will  be  a  large  increase  in  the  rate 

at  which  Japanese  persons  will  be  exajained  as  a  result  of  publicity 

given  the  project  in  local  Japanese  newspapers a 

file  possibility  of  e:^panding  the  present  project  into  a  Gastrie 
Cancer  Control  Project  has  already  been  considered  tsnder  "Objeeti'veeo 
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Part  So     Honors,  Awards,  and  Puiblications  o 

Publicatione  other  than  abstracts  freed  this  project: 

Grinspoon,  L.,  ajad  Xkauij,  J»  E„^  Jr„:  A  study  of  the  fre4,uency 
of  aehlorhydria  ajoong  Japanese  in  Los  Angles  <>  (Accepted  for 
publication  in  J]HCl)o 


PHS-NIH  Serial  Ho,   MCI»139 

Indivldiial  Project  Report      1„  Field  Invest iga.tions  and 
Calendar  Year  1958  Demonstrations  Branch 

2o  General  Field  Stvidiea  Section 
3»  Madison  Wisconsin 


Part  A« 


Project  Title;  Study  of  ATxjut  100  Cases  of  Polycythemia  Vera  Treated 
with  p32„ 

Principal  Investigators:  Paul  Calabresi,  Mo  Do  and  Go  Meyer^  Mo  Do 

Other  Investigator: 

Cooperating  Units:  University  of  Wisconsin  and  the  University  Hospitals, 
Depsxtment  of  Interaal  Medicine  o 

Man  Years:  (calendar  year  1958): 

Total:  1/3 
Professional :  I/3 
Other:  0 

Project  description; 

Olijectives; 

This  study  is  designed  to  gather  more  data  on  this  relatively  rare 
neoplastic  entity.  An  eval^aation  of  long-term  radioactive  therapy, 
its  results  and  relationship  to  occxirrence  of  leiikemia  is  proposedo 
Information  concerning  occupation^  faaiilial  and  religious  factors, 
relationship  to  other  disease  processes  as  well  as  diagnostic  and 
clinical  data  will  he  obtainedo 

Methods  Employed: 

With  the  cooperation  of  the  Department  of  Internal  Medicine  at  the 
University  of  Wisconsin  and  the  University  Hospitals  the  patients 
were  exejnined  and  the  charts  of  the  cases  imder  study  will  be  reviewed 
and  analyzed 0 

Major  Findings; 

Two  reports  have  been  approved  for  publication 0  They  are  entitled; 

Polycythemia  ?era;  lo  Clinical  and  laaboratory  Manife stations » 
Polycythemia  Vera:  II «  Covurse  and  Therapy 

Proposed  Course  of  Project; 

This  project  was  ended  because  of  completion o 

Part  Bo  included  Yes  ^  No  £J 
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Part  Be  Honors j,  Awards,  and  Publications 

Publications  other  than  abstracts  from  thia  project; 

Calaljresi,  Paul:  Myeloproliferative  Syndrome  with  Leukemia 
preceding  Polycythemia  Vera:  A  Case  Report,,  Blood  l^iSkZp 
19580 

Calabresi,  Paul  and  Meyer.,  OvidOc.:  Polycythemia  Vera:  !» 
Clinical  and  Laboratory  Manife stations o  Annals  of  Internal 
Medicine o  in  Press o 

Calabresij  Paul  and  Meyer^  Ovid  0»:  Polycythemia  Vera;  II o 
Course  and  Therapy »  Annals  of  Internal  hfedicine^  In  Press  o 

Sievers^  Maurice  L.   and  Calabresi,  Paul:  Gastric  Pepsin  Sec» 
retion  and  ABO  Blood  Groups  in  Polycythemia  Verac-  American 
Journal  of  Digestive  Diseases p  Accepted  for  Publication o 


(ndividual  Proje'^'tt  Report      io  Field  InveatigaticSii  and 

Calendar  Year  1958  iDemonetration?^  Branch 

2.  General  Flald  Studies  section 

3o  Providence,  Rhode  Islajid 


Part  A. 


Project  Title:  Fre4.uency  of  Occurrence  of  Cancer  and  Other  Major 

Diseases  Aoaong  a  Groixp  Covered  lay  a  State^-wifie  Unem- 
ployment Insurance o 

Principal  Investigator :  John  B.  Vander^  Mo  Do 

Other  Investigators;  B=  So  Carroll,  Bo  Kn  Milmore^  M.,  D, 

Cooperating  Units:  Office  of  Biometry  of  the  National  Institutes  of 
Health  and  Unernployment  CozDpensation  Ccanraission 
of  a  Mew  England  State « 

Man  Years  (calendar  year  1958): 

Total:  0 
Professional:   0 
Other:   0 

Project  Description; 

Ohjectives; 

The  objective  of  this  project  is  to  determine  the  prevalence ^j 

and  if  possible  to  obtain  incidence  rates  on  the  occurrence 

of  cancer  of  the  major  sites  among  selected  occupational  groups. 

Methods  Eiqployed; 

In  one  State ^  unemployment  insurance  covers  a  population  group 
ranging  roughly  from  236. 000  to  300,000o  Insiirance  is  compulsory 
for  ail  persons  vho  ordinarily  come  under  social  security  rega» 
lationsj  that  would  be  most  persons  working  in  establishments 
earploying  four  or  more  persons.,  Female  workers  make  up  42  percent 
of  this  total,  ajid  account  for  much  of  the  fluctuation  in  the 
total  siae  of  the  groiipo 
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Monthly  reports  of  all  primary  malignancies  of  the  lung  and 
respiratory  tract  have  "been  collected  by  Br^  Vander  since  the 
month  of  Jiily  1953 »  Since  July  1953  all  disahilities  occurring 
in  this  population  group  have  been  coded  by  the  "International 
Classification  of  Disease."  in  three  digits «  Cases  reported 
to  date  include  social  security  number,  age^  sex,,  morbidity 
code  and  a  brief  occupational  history o 

After  review  of  the  problem^  it  was  decided  that  cancer  of  all 
sites  and  major  diseases  would  be  collected  in  this  manner^ 
it  was  thox^t  by  DTo  Bom  that  reasonable  population  figures 
could  be  estimated  frcan  the  census  of  the  State  for  the  ©roups 
desiredo  In  addition,  on  each  case  of  lung  cancer,  ajo  occupa'» 
tional  history  is  being  obtained  by  an  interviewer  frcm  the 
Unemployment  Compensation  Commission  Officej  in  conjiuaction 
with  DTo  Vander  c. 

Major  Findings; 

Noneo  The  study  was  started  late  in  1955 -^ 

Significance  to  Cancer  Research; 

With  very  few  exceptions,  no  incidence  rates  for  cancer  or  other 
diseases  are  available  on  localized  occupational  groups o  Precise 
information  on  these  points  would  have  definite  bearing  on  further 
study  of  the  etiologies  of  those  cancers  believed  to  be  or  -ques- 
tionably considered  to  be  of  enviroraaental  origin.  Further 
progress  in  the  field  of  environmental  cancer  can  be  obtained 
only  by  the  collection  of  such  data  as  described  above > 

Proposed  Course  of  the  Project: 

Effective  July  1,  1957?  collection  of  additional  morbidity 
reports  was  discontinued.-  Mbre  detailed  analysis  of  data 
already  collected  is  the  next  step  reyuiredo 

Current  Status;. 

Data  has  been  collected  for  2  years  and  is  now  being  analysedo 
A  total  of  fSk  new  cases  of  malignant  disease  occurred  in  this 
period,  14-5^^  in  males  and  310  female So  There  were  29  cases  of 
lymphoma 0 
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2„  General  Fieii  Studies  Section 

3o  St,.  Louis,  Missouri 


Psxt  A. 


Project  Title:  Gastxic  Secretory  Function  in  Selected  Population 
groups  and  Evaluation  of  Tubeless  Gastric  Analysis^ 
Plasma  Pepsinogen  Determination  and  Schillings  tests 
as  Screening  Tests  for  Gastric  Cancer o 

Principal  Investigators:  Maurice  Sievers,  Mo  B.-,   Neil  IGallagherj  M„  D„ 

86  Paul  Calalaresi,  M„  Do 

Other  Investigator:  Bo  Kd  Milmore,  Mc  Do 

Cooperating  Units:  Veterans  Administration  Hospital^  Sto  Louie ^  Mo. 

Man  Years  (calendar  year  1958): 

Total:   5/6 
Professional;   1/3 
Other:  l/2 

Project  description; 

Ohjectives: 


1)  In  selected  adult  population  groups j,  estimate  prevalence  o£ 
gastric  ability  to  produce 

a)  Acid 
.  b)  Pepsin  (plasaja  pepsinogen) 
c)  Intrinsic  factor 

2)  Detemiine  the  relationship  of  sufficient  and  Insufficient 
gastric  secretory  functions  to  each  other,  to  malignant  disease 
of  the  stomacbj  and  to  other  conditions,  i^  Co  polycythemia  vera,, 
pernicious  anemia^  and  chronic  ^anxilocytic  leukemia, 

3)  Determine  the  usefulness  and  practicability  of  tubeless  gastric 
arnalysis^  plasma  pepsinogen  determinations  and  Schilling  tests  as 
screening  tests  to  identify  population  groups  with  relatively  high 
risk  of  gastric  cancer » 

k)     retermine  whether  the  increased  incidence  of  peptic  ulceration 
noted  by  many  investigators  among  patients  with  polycythemia  vera 
and  chronic  granulocytic  leijkemia  is  associated  with  a  change  in 
gastric  pepsin  production  or  other .  gastric  secretory  functions  <. 


Part  B..  include ri  Yes  /x/  Wo  £J 
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1)  Acid=produclng  ability  is  determined  "both  ty  the  standard 
intubation  method  and  the  tubeless  method,  utilizing  azure^A 
ion»exchange  reslrio 

2)  Plasma  pepsinogen  is  determined  "by  a  modification  of  Mirsky'e 
method  (See  report  on  "Indirect  Gastric  Secretory  Stiidies"  "by  Mo  L,, 
Sievers  and  G®orge  L.  Fischer  in  Am,  Jo  Digest  DiSc»  NrSo  2:363-376j 
1957)- 

3)  Gastric  5.ntrinsic  factor  production  is  estimated  by  the  indirect 
method  of  determining  the  uptake  and  urinary  excretion  of  a^  orally 
administered  dose  of  radioactive  vitamin  B]_2  (modified  method  of 
Schilling) o 

k)     Hematologic  stvidies  are  conducted  including  hone  marrow  examination > 
(in  patients  found  to  have  indirect  evidence  of  a  deficit  of  intrijisle 
factor  production)  to  determine  whether  pernicious  anemia  exists. 

5)  Gastro-intestinaJ.  x-ray  examination  and  prolonged  follow-up  of 
selected  ^oups  of  patients  are  conducted  to  determine  incidence  of 
gastric  cancer o 

Major  Findings; 

1)  Confirmation  of  the  high&^*ee  of  accuracy  of  tubeless  gastric 
analysis  in  contparison  with  intubation  resvilts^  as  has  .also  been  well 
established  in  all  reports  in  the  literatiare  with  a  combined  accuracy 
figure  of  over  S&^g   ( 1^280  controlled  tests) ^ 

2)  Achlorhydria  (detected  by  tubeless  gastric  analysis  and  confirmed 
by  tube  procedure)  has  been  detected,  in  l6;s6  percent  of  all  male 
admissions  to  one  hospital  medical  ward^  over  a  one-year  periods 

3)  1!b.e  mean  plasma  i>epsinogen  values  have  been  elevated  with  active 
duodenal  ulcer,  diabetes  mellitus  on  depot  insulin^  or  azotemia;  and 
the  mean  resxilts  have  been  below  those  of  the  "normal"  ^oup  in 
patients  with  gastric  carcinoma^,  radical  subto'fcal,  gastrectomy^  and 
achlorhydria  (regardl.ess  of  other  disease  conditions) »  However,  in 
all  of  these  conditions  studied  there  was  scane  overlapping  of  results., 
thus  limiting  the  dlagaostic  value  of  the  test  in  the  individual  patient 

h)     AJ.1  patients  with  achlorhydria  had  plasma  pepsinogen  values  either 
below  or  within  the  normal  range j,  unless  azotemia  was  also  present.. 
It  appears  that  an  elevated  pepsinogen  result  in  a  patient  with  achlor- 
hydria is  diagnostic  or  renal  insufficiency— or  of  the  achlorhydria 
results  being  erroneous  (i=eo  the  patient  does  not  have  persistent 
achlorhydria^  although  it  may  oocur  intermlttenly)  <, 
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5)  In  a  large  hosprbal  popislation  fresiuency  of  defective  gastric 
secretion:  Achlorbydria,  22^j  low  pla^na  pepsinogen^  12^3  and  low 
ScM3JLing  tests,  8^c 

6)  Caucasians  and  Kegroes  had  a  simileir  fteyuency  of  ia^aired 
gastric  secretory  function.. 

7)  Acislorbydria  and  low  plasHia  pepsinogen  occurred  more  frequently 
among  subjects  with  'blood  group  "A"  tban  "0"o 

8)  Plasssa  pepsinogen  concentration  was  not  significantly  different 
for  control  subject^  or  those  with  chronic  graavO-ocytic  lexikemia  or 
polycythemia  vera. 

Significance  to  Ce-ncer  Research : 

It  has  heen  Jfcnown  for  many  years  that  gjastric  cancer  occiars  arach  wove 
freyuezitly  (afcout  seven  tiaies)  when  achlorbydria  is  pre  sent  ^  achylia 
of  pernicious  anemia  further  increases  the  occurrence  rate  of mligiaaGy 
of  the  staaaeha  More  accurate  surveys  of  incidence  of  aehiorbydria 
and  achylia  and  the  longtime  follow-up  of  the  individuals  with  gastric 
secretory  insufficiency  is  desiralile  to  develop  more   detailed  information 
on  the  relationship.  The  sinrplicity  of  the  indirect  teetoiques  (tube«> 
less  gastric  analysis,  plasma  pepsinogen  dstennination  and  Schilling 
test)  xoakes  them  especially  desirable  for  this  studjo  This  protest 
will  also  evaluate  the  usefulness  of  indirect  gastric  secretory  studies 
as  a  screening  technique  for  identifying  the  individiaals  most  apt  to 
have  or  to  develop  gastric  cancers  It  ^yill  evaluate  whether  further 
definitive  tests  in  this  aehlorhydrie  and  achylic  groups  are  a  useful 
ccaabination-procedure  for  detecting  gastric  cancer » 


1)  Laboratory  work  and  (3,  inical  follow-up  of  patients  were  termajiated. 
on  July  1,  1958^1  hecause  of  transfer  of  the  principal  investigator o 

2)  The  following  manuscript,  cosipleted  in  1958j  will  be  sulsaitted 
for  pu"blication; 

Sievers,  M,Lo,  and  Gallagher,  leil  !<,;  Interrelationship  of 
Acid,  Pepsin  and  Intrinsic  Factor  Production;  An  Indirect 
Gastric  Secretory  Study, 

Patient  feterial; 

1)  Selected  patients  with  and  t^thout  gastric  sysptosis  who  are  seen 
on  the  Hiedical  Heffiatologieal  and  ^stro-- intestinal  services  of  two 
or  more  hospitals  in  St,  Louis,  Moo 

2)  All  patients  iJith.  a  welJ.~sstal3iished  diagnosis  of  polycythemia 

'vs?'?,  sr>d  otbP;r  ]:>.e!?n?-to3,og?,c  clisoTdsT^s  s/b  sfs.leetsvd,  hoB'pitsuls  8.ssoc'''?''''^'"i 
-  with  the  University  of  Wisconsin  and  Washington  University  Schools 
of  Medicine o  •  327 
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Calendar  Year  1958 

Part  Bo  HonorSj,  Awards^,  and  Publications 

Publications  otlier  tban  abstracts  fraok  this  project? 

Sievers^  Ma\jrlce  Lo,  Mo  D<,:  Hereditary  Aspects  of  Gastric  Secretory 
Ftmction;  Race  and  ABO  Blood  Groups  in  Relationship  to  Acid  and 
Pepsin  Production,  Aoo  Jo  Med,,  3  Accepted  for  pu&licationo 

Sievers,  Maurice  L.,  M<.  Do  and  Calalxresi,  Paul,  Mc  Dc ;  Gastric  Pepsin 
Secretion  and  ABO  Blood  GronQJS  .in  Polycythemia  Vera,  Anio  Jo  Digest c 
Mso,  Accepted  fbr  publication 


PHS-NIH  Serial  NOo      wC3:-l6g 

ludividiJal  Project  Report      1,-,     Field  Investigations  and 
Calendar  Year  1958  Demonstrations  Branch 

2.,  General  Field  Studies  Section 
3o  Sto  Louis,  Missouri 


Part  Ao 

Project  Title;  Siirvival^  incidence  and  prognosis  factors  in  a  selected 
group  of  gastric  cancer  patients  <, 

Principal  Investigator;  Maurice  Lo  Sievers^  Mo  D= 

Other  Investigator:  Bo  Ko  Milmore,  Mo  D„ 

Cooperating  Units:  Hone 

Man  Years  (calendar  year  1958): 

Total:  2/3 

Prof e  ssional :  I/3 

Other:  I/3 

Project  Description; 

OTjjectives; 

1)  Evaluation  of  factors  cccimon  to  ^■^yeax   survivors  of  gastric 
cancer  -vrtiich  might  "bear  on  their  survivals 

2)  Evaluation  of  factors  in  gastric  cancer  patients  which  occur 
more  fresiuently  than  in  the  general  population  and  may  be  related 
to  the  incidence  of  malignancy  in  the  individimls 0 

3)  Evaluation  of  the  factors  in  gastric  cancer  patients  which 
may  Tbe  pertinent  to  the  prognosis  of  this  condition « 

Methods  Employed; 

1)  Review  and  abstract  clinical  and  hospital  charts  of  all 
admissions  to  3  large  midwestem  hospitals  for  gastric  malig- 
nancy during  the  past  decade » 

2)  Cojapilation  of  relevant  statistical  factors  for  other  large 
pop\ilation  groupe  for  comparison  with  this  ^oup^,  including 
data  on  blood  ^oups  frcan  the  blood  banko 

Part  B.  included  Yes  £7"      ^°  Z^ 
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3)  Current  follow-up  on  all  patients  of  the  group  to  dstenaine 
their  survivorship  and  ultimate  fate  through  personal  contacts 
vlth  patients,  or  their  relatives^  through  the  hospital  social 
service  department  and  through  visits  to  the  hospital  cancer 
clinic  by  the  patients 

h)     Search  of  vital  records  of  appropriate  conmunities  for  death 
certificates  on  patients  known  to  be  or  suspected  of  being  deceasedo 

5)  Collation  and  biometric  analysis  of  all  data  collected  on  the 
study  ©roupo 

}or  Findings; 

l)  Conjplete  data  has  shown: 

a)  In  regard  to  five  year  survival  of  patients; 

(1)  Of  539  ©astric  laalignancy  cases  (clinical  and  histo- 
logical diagnosis)  on  which  data  was  complete  as  to  final 
outcome^  ^3  patients  survived  more  than  5  years-"0r  8oO^„ 

(2)  Of  only  the  hi stologically-proved  diagnose s_,  there  was 
a  total  of  kh3  patients  with  foS^^Tive  year  survivors  {3k 
patients) » 

Disregarding  one  case  each  of  carcinoid  and  Hodgkin"s  disease 
of  the  stomachy  the  following  information  pertains  to  the 
other  two  histological  categories; 

(a)  Adenocarcinoma — iH2  patients^  of  which  2k  had 
five-year  survival^  (or  5o85&)o 

(b)  Gastric sarcoa3a-»33  patients^  of  which  13  iaad 
five-year  survival,  (or  39.^?&)o 

(3)  Of  the  37  patients  who  had  five-yeax  survival;,  13  (35 d^} 
had  sarcoma^  although  only  33  of  the  kk^  with  histologically" 
proved  gastric  malignancy  had  sarcoma  (7o4^)<. 

b)  In  regard  to  prognostic  significance  of  ABO  blood  types; 

(l)  T3ie  "50-percent  survival  time"  was  significantly  longer 
for  those  of  blood  ^oup  "0"  than  "A"  in  both  the  white  and 
Negpro  races.. 

lificance.  to  Cancer  Research: 

l)  Little  statistically-tested  information  is  available  relative  to 
factors  bearing  on  incidence^  prognosis  and  survival  among  patients 
with  the  established  diagnosis  of  gastric  cancer.,  This  study  offers 
prcaaise  of  providing  some  of  these  data. 
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Proposed,  Course  of  Project; 

1)  Review  of  clinical  and  hospital  records^  follow-up  of  patients^ 
and  collection  of  other  data  were  terminated  on  July  1^  1958^  because 
of  transfer  of  the  principal  investigator t. 

2)  The  following  manuscript^  completed  in  1958^  will  be  suMitted 
for  publication: 

Sievers,  Mo  Dt,;  Some  Factor©  in  Occurrence  and  Prognosis  of 
Gastric  Malignancy:  lo     Race^  Sere,  Age  and  Type  of  Mali©iancyo 
Ho  ABO  Blood  Groups 
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Individual  Project  Report    1,  Field  Investigations  and 
Calendar  Year  1958  Eemonstrations  Brancli 

2e  General  Field  Stiidies  Section 
3«  Walpole,  Massachusetts 


Part  Ao 


Project  Title:  Spectrophotcmetric  analysis  of  leukemic  idiite  cells o 

Principal  Investigator:  John  Ba  Vander,  M,  Do 

Other  Investigators:  B.  Ko  Milnore,  Mo  Do,  Ro  Lo  Stoith,  Me  Do 

Cooperating  IMits:  None 

Man  Years  (calendar  year  1958): 

Total:  2/3 
Professional:  I/3 
Other:  1/3 

Project  Description; 

Objectives: 

To  study  and  ccanpare  the  spectrophotometric  pattern  of  leukemic 
and  noimal  white  "blood  cells  with  the  view  of  using  this  as  a 
diagnostic  test  and  a  guide  to  therapyo 

Methods  Employed: 

White  cells  are  prepared  with  perchloric  acid  and  the  extract 
analyzed  in  a  Beckman  spectrophotometer  with  especial  interest 
in  the  absorption  peaJs  at  26OO  Angstrom  units  o 


White  cells  frcm  patients  with  chronic  lyagphatic  leukesnia  give 
approximately  twice  the  optical  density  readings  at  2600  Angstrcsa 
units  as  cells  ftom  patients  with  chronic  myelogenous  leukemia 
on  the  basis  of  e^ual  volumes  of  cells o 

Cells  from  patients  with  acute  blastic  leukemia  give  aji  even 
higher  readings 

Data  has  been  prepared  for  publication  and  accepted  foi*  publi- 
cation by  "Cancer" o 


Part  Bo  included  Yes^l^      Ko/U 
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Significance  to  Cemcer  Research; 

This  procedure  ntay  prove  to  "be   of  diagnostic  importance  in  dis- 
tinguishing hetveen  Ijinphatic  and  £ii;yelogenous  leukemia  —  scsoething 
that  is  not  now  alifays  possible  especially  in  stem  cell  types  of 
disease o 

It  may  also  he  of  real  value  as  a  therapeutic  guide  possibly 
giving  an  early  clvie  to  in^nding  relapse  of  diseases 

Proposed  Course  of  Project; 

Results  indicate  that  all  leukemias  cam  be  yuite  sharply  divided 
into  two  groups  by  optical  density  measurements  o  It  may  therefore 
be  possible  to  classify  the  so-called  "stem-cell  leukemias,"  thus 
greatly  aiding  in  evaluating  chemotherapeutic  response  and  epi» 
demiological  studies o 

Work  in  this  field  continues. 


O  t3<J 
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Individual  Project  Report 
Calendar  Year  I958 


Part  Bo  Honors,  Awards,  and  Publications 

Publicati(MJS  other  than  abstracts  frcm  this  project: 

Vander,  John  Bo :  Optical  density  measuirenjents  of  leukemic  cells » 
Accepted  for  publication  in  Cancer » 
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Individual  Project  Report    1„  Field  Investigations  and 
Calendar  Year  1958  Demonstrations  Branch 

2o  General  Field  Studies  Section 
3o  Walpole,  Massachusetts 


Part  Ao 


Project  Title:  Electrocardiographic  Changes  Associated  with  2  Million 
Volt  X~Ray  Therapy  to  the  Chesto 

Principal  Investigator;  John  Bo  Vander,  Mo  Do 

Other  Investigators: 

Cooperating  Units: 

Maaa  Years  (calendar  year  1958): 

Total:  1/3 

Prof e  s  s  ionaJ. :   1/3 

Other:  0 

Project  Bescription: 

Objectives; 

l)  To  determine  the  type  of  electrocardiographic  changes  which 
occur  while  patients  are  undergoing  hi^  voltage  x-ray  therapy 
to  the  chest  for  malignant  disease^  and  their  fre4.uencyo 

2}  To  attenipt  to  relate  these  changes  to  etiology  with  especial 
reference  to  cardiac  changes  due  to  x-ray  therapy  Itself o  SpeciaJL 
consideration  will  be  given  to  EKG  changes  due  to  pulmonax'y  embolus, 
myocardial  infarct  ion  j,  or  positional  changes  of  the  heart  due  to 
such  factors  as  decrease  in  size  of  adjacent  lyasph  nodes  o 

3)  A  preliminary  study  has  shown  the  changes  in  electrocardiograph 
tracings  are  fairly  frequent  d\;iring  hi^  voltage  x^ray  therapy„ 
Evalimtion  of  the  etiology  of  these  changes  wo\ild  be  of  iaiportance 
in  providing  a  therapeutic  guide 

Methods  Employed; 

1)  All  patients  will  have  at  least  two  base  line  EKG's  before 
treatment o 

2)  During  trea-tament  they  will  have  daily  EKG's  and  after  treatment 
EKG's  every  3  days  until  the  tracings  are   stabilized^ 

Part  Bo  included  Yes  £J  Ho  ^ 
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3)  Before  treatment  slII  patients  will  have  careful  evaluation 
of  their  cardiac  status  to  rule  out  pre-existing  heart  disease o. 

k)     All  patients  will  have  x-rays  of  the  chest  "before  treatmeit 
and  at  appropriate  intervals  during  treatment » 

5)  Additional  laboratory  studies^  such  as  transaminase  deter- 
minations^ will  be  made  as  indicat«do 

Major  Findings; 

Noneo  Pi"oject  started  during  latter  part  of  19580 

Significajice  to  Cajacer  Research; 

Since  chest  pain  and  tachycardia  are  frequently  considered  indi= 
cations  for  stopping  radiation  therapy,  more  knowled.ge  about  the 
EKG  findings  in  these  patients  might  form  the  basis  for  more 
accurately  judging  amoxint  of  treatment  and  dosco 

Proposed  Course  of  Project; 

As  outlined  above,  stvtdy  a  sufficiently  large  series  of  patients 
and  evaluate  the  f  ladings  = 
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Individual  Project  Report      lo  Field  Investigations  and 
Calendar  Year  1958  Demonstrations  Branch 

2o  General  Field  Stiadies  Section 
3°  Walpole,  Massachusetts 


Part  Ac 


Project  Title:  The  relationship  tsetween  carcinoroa  of  the  endoajetrium 

and  dialsetes  mellituSo 

Principal  Investigator:  John  Bo.  Vender j,  Ma  Do 

Other  Investigators:  None 

Cooperating  Units:  Pondville  Hospital^  Walpole^  Massachiisetts 

Man  Years  (calendar  year  1958); 

Totals  1/3 
Professional:  I/3 
Other:  0 


To  Investigate  the  allegedly  hi^er  prevalence  of  diabetes  aiellitus 
among  patients  with  carcinoma  of  the  endonsetriumo 

Methods  Employed; 

Records  of  patients  vlth  carcinoma  of  the  endometrium  at  the  Pondvi3J.e 
Hospital  in  Walpole.,  Masso^  will  "be  reviewed  to  determine  whether  such 
records  also  indicate  the  presence  of  dialseteSo  The  diabetes  preva- 
lence rates  of  these  patients  will  he  cccipared  with  dialDetes  prevalence 
rates  reported  "by  stirveys  of  the  general  population  in  Ma,ssaGhusett9c, 

Major  Findings; 

TSiere  was  no  sigaificant  difference  "between  diahetes  prevalence  in 
the  study  group  as  con^jared  with  a  control  population  of  sludlar 
age,  sex^  and  race,, 

Signifieanee  to  Cancer  Research; 

If  there  is  a  relationship  hetveen  neoplastic  disease  and  disorders 
of  earhohydrate  metabolism,  the  demonstration  of  this  association 
would  help  to  clarify  the  pathogenesis  of  cancero 

Part  Bo  included  Yes  ^  lo  [^ 
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Proposed  Course  of  Project; 

Project  tes  'been  c&capleted.^     A  manuscript  reporting  the  findings 
has  Iseen  accepted  for  publication  o 


ooo 


PHS-UIH  SeriaO.  Moc   IICI-I66 

Individual  Project  Report 
Calendar  Year  I958 


Part  Bo  Honors^  Awards^  and  Publications 

Pu"blication8  other  than  aTistracts  from  this  project: 

Vandei-j,  John  Bo :  The  Association  of  Dialjetes  Mellitus  and  Carcinoma 
of  the  EndMuetriOTio  (Accepted  for  publication  "by  the  American  Journal 
of  Obstetrics  and  Gynecology o ) 
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Individual  Project  Report  lo     Field  luvestie^tions  oaii 

CalecdUir  Yeaar  1958  Sesmonstrations  Brancb 

2o     General  Field  Studies  Section 
'3o     Walpole,  MassacliviBetts 


Paart  Ao 


Project  Title:     Amino  Acid  DeterBsinations  of  VfhltQ  Mood  Celis^  Using 
Paper  ChrosEBatograpfey 

Principal  Investisator;     John  Bo  Vandear,  Mo  Dg 

Other  Investigator: 

Coppexuting  tfaits; 

Man  Yeaars  (calendar  year  1956): 

Total:  1/3 

Pr of e  a  sionol ;  1/3 

Other :  0 

Rrpject  Description; 

Objectives ; 

1)  Tfes  iEtaediate  aim  is  to  determine  whether  or  not  tJjsre  are 
differences  betveen  ajuino  acid  patterns  of  leukemic  cells  and 
those  of  nonnal  white  cells  Ti^ich  con  be  utilized  us  a  diag- 
nostic aid  in  establishing  the  presence  of  leukemia <,  A  further 
aim  is  to  utilize  this  method  in  an  attes^t  to  establish  the 
exa€5t  type  of  leukemia  with  a  special  reference  to  the  stem 
cell  leukemias  which  ordinarily  cannot  be  satisfactorily  differ-- 
entiated  by  the  usual  histologic  i»3thoda« 

2)  A  more  basic  objective  is  the  determination  of  oajiino  acid 
patterns  with  the  ultimate  aim  of  labeling  certain  umlao  aeids 
with  radioactive  substances  so  that  these  metabolic  imterials 
can  be  followedo  It  is  toped  that  such  infojeuutlon  might  be 
of  value  in  sxiiggesting  new  typea  of  cl^motherapeutic  agents » 

Ifethods; 

Amino  acids  are.  extracted  from  white  cells  using  acetone  as  a 
solvent  o  Fat  is  removed  with  e'ttier,  and  the  resulting  easily 
extractablG  amino  acids  are  concentrated  "by  evaporation  of  the 
solvent  o  Amino  acids  are  then  separated  by  means  of  paper 
chrcsaaatography;  at  the  present  time  phenol  and  butanol  are 
being  lised  for  two-dimensional  separation « 


Yes  rj  Ho  /IT 
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Patient  2-iateyials 

Patients  at  the  Pondville  Hospital  in  VJalpole^  tUsSo  oJoA^  ttoough, 
the  courteay  of  PTo  Paul  Caleteesij,  patients  in  the  Boston  City 
Hospital o 

Major  FixxMnQBj 

Me  hcive  been  able  eo  far  to  successfully  separate  amino  acids 
from  "both  novsaaX.  and  1  exikemic  cells  o 

Althou^  our  prellrainary  stuiles  suggest  that  there  is  a  aiffes^nce 
in  patterns  betireen  normtil  cells,  cells  ftcm  patients  id.th  nsyelo" 
genous  leukeioia  and  cells  froa  patients  with  lysaphatlc  leukeMj.^ 
an  insufficient  nuHft>er  of fiafeenainations  has  "been  nude  to  enable 
us  to  ^av  definite  sonolusionso 

Significance  to  Cancer  Reseaareh; 

As  stated  under  Objectives,  any  oMitional  aethod  ^^ich  would  etllow 
differentiation  between  normal  and  leukemic  ceHs  would  be  very 
useful  especially  in  such  condition©  as  myeloid  aetaplasia  and 
leiikemoid  rsactionso     Of  even  greater  value  %70uld  be  a  reliable 
method  which  ^rovild  allow  exact  classification  of  the  stem  cell 
leukemlaea 

Proposed  Course  of  Project; 

the  iosaediatG  plans  are  to  obtain  a  fairly  large  number  of  amino 
acid  patterns  on  cells  frcaa  nomul  people  and  cells  from  people 
with  Various  typetj  of  leukemia „     When  this  has  been  done  and  the 
findings  evaluated,  consideration  will  be  given  to  other  aspects 
of  the  atudyo 
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AMWlfAL  REPORT 
CALEHnAR  YEAR  I958 


Graatg  Section 

Field  Investigation®  and 

Demonstrations  Braach 
NatioEal  Cancer  Institute 


The  Grants  Section  i§  responsible  for  the  adzniaistration  of  the 
following  prpgrams: 

(1)  Field  Investigation  teants 

(2)  Uttdergraduate  Cancer  Training  (^aats 

(3)  Cancer  Teaching  Projects 

(h)     Cytology  Technician  Traineeships 

(5)  Clinical  Traineeship* 

(6)  Radlian  Loan  Program 

(1)  Field  iRveatiffition  Grantg  Program 

During  the  calendar  year  1958  there  were  153  ^ant  applicatioag^ 
totaling  $3,138,717,  considered  by  the  Cancer  Control  Conanittee  and  the 
Natioaal  Advisory  Cancer  Cotincil,  Of  this  number  72  graats  totaling 
$l,6o3«.,237  were  newj  75  graatsi  totaling  $l,it'35,763  were  continuation  of 
old  ©rants;  6  grant®  totalissg  $98,717  were  grants  deferred  from  previous 
naetlsjgs » 

The  allocation  of  the  funds  for  the  Field  Investigation  CJrauts  iE 
1958  were  apportioned  la  the  following  categories:  Cytolo^r  grants  and 
Imv^stigatioas  and  Demonstrations  grants  other  theia  Cytology  grsmtSo 

Of  the  153  application®  submitted,  104  grants  totaling  $1,912, 07 ij 
ware  approved  -  UO  Cytology  grants  for  $8^5,093  and  6k   other  grants  for 
$l,066,98lo  Of  this  auraiber  27  grants  totaling  $^13,096  were  new  gtudie®  - 
8  Cytology  grants  in  the  amount  of  $95,135  and  I9  oth«r  grants  io  the 
amount  of  $317,78lj  67  ©rants  totaling  $1,312,555  "^^^   continuation  of 
studies  already  underway  -  26  Cytology  graats  totaling  $6Mfr,8%6  and  kl 
other  grants  for  $667,709;  10  grants  totaling  $l86,603  were  deferred 
grants  -  6  Cytology  ^ants  in  the  amount  of  $105,112  aad  k   other  gremts 
-for  $8l,!fr91. 

Forty-five  (k3)   graatg  totaling  $1,040,105  wer®  disapproved  -  13 
Cytology  grants  in  the  amowat  of  $283,675  and  32  other  grants  in  the  asouat 
of  $756, %p„  Four  (k)   gr^ts  totaling  $186,538  w®re  deferred  -  2  Cytology 
la  the  afflount  of  $6^,338  amd  2  oth«r  in  the  amouat  of  $122,200 o 
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There  ware  128  Field  InvaistigatioG  Graat®  totaling  $2,331,269 
which  were  active  ia  19580     Of  this  ntomber  38  grants  totaling  $658,097 
werss  Cliaical  Investigatioas  ia  the  following  fields  of  r-assarch: 

20  Cliaical  lKT«stigation»  in  general          $321*,  976 

13  Radiology  292,008 

3  Surgery  23,932 

2  Therapy  17,l8l 


■Hairty-eight  (38)  grasit.®  totaling  $&k9,Blh  were  in  the  field  of 
Pathology  in  the  followixsg  categories: 

12  Pathology  i»  gemral  $175,^32 

20  Cytology  568,318 
6  Diagnoetic                                                            105, 72^* 

Twenty-eight   (28)  g^ant®  totaling  $421,87%  v«re  ijcs  the  Educatio® 
field  in  the  following  categorie»: 

21  Education  in  General  $286,555 
6  Cytology  training  129,829 
1     Experimental  Sxirgery  5,^90 

Nine   (9)  fiprants  totaling  $78,13!*  were  statistical  studieaj   6 
grantg  totaling  $141^902  were  EKTironmental  Btudi«g;   7  grants  totaling 
$13*3,328  ware  Epidemiological  studies j   ajjd  2  were  for  the  Chairman's 
graat»  for  the  Cancer  Control  Conuoittee. 

Three  meetingB  of  the  Caacer  Control  Coemittee  ware  held,  January, 
May,  aad  Septeaaber,  1958.     In  additioa,   epecial  Ad  Hoc  CcsJSHltte^s  wer« 
appointed  from  this  group  to  det^rtntne  policies  aad  areas  of  iffiter««t  is 
the  fi«ld  of  Professiosaal  Traisissg,   Cytology  (cytoasialyzer),  aad  Cancer 
Section  of  Excerpta  Medica, 

A  quastloisnalre  for  tSae  evalimtioa  of  the  usefulnss®  of  the  Caccer 
Sectlo®  of  Exc«rpta  Medica  wa®  sasat  to  152  pipoject  directors  sisd.  principal 
investigators  of  Fi&id  laimstlgatioa  Grant®  and  R«.®tarch  Gsrants.     We  re~ 
ceived  110  replies   (72^)  to  this  questionnair*,     Th«  zoalliag  list  wag 
classified  into  U  specialties!  for  tabxilaticas  purposes  o     Of  the  110  replies 
tber«  were  6k  institutio®^  surveyed  aad  a  total  of  97  dspartjaentg  froB  tbes^ 
ifistitutioas =     The  result®  of  the  evaluation  are  as  follows: 

101  indlvidvial*  in  55  institution*   (B&f))  replied  that  the  Cancer 
Section  wa®  aTailable  at  their  institutimssg  aad  35  individiaale 
in  26  departffiaents   (27^)   subscribe  to  the  Sajacer  Sectiosa  for  their 
department  library. 

Ttoe  fir@t  Issiai  of  tb«  Section  on  Ca«c«r  wa®  piySalisihJsd  in  July, 
1953=     ^3  IffidlTidual®  frorai  ^  in®tltutio«@  feav«  had  this  ©sctioa 
available  since  tb«  begiiBmisg  of  the  publication  or  5  years » 


343 


^  of  the  HO  individuals  (2956)  consult  it  regnlaxly  ajad  69 
iMivlduals  or  6j^   coniialt  it  frequently. 

5%^  of  the  individuals  evaluated  the  Amsrlcan  articles  as 
good,  and  64^  eveiluated  the  Foreign  articles  a®  good. 

Eight  (8)  project  site  visits  were  made  by  members  of  the  Cancer 
Control  Coranittee  and  staff  representatives  to  8  locations.  The  purpose 
of  the  visits  was  to  obtain  additional  information  for  the  evaluation  of 
new  applications,  to  deterraine  adequacy  of  research  facilities,  conrpetency 
of  applicants  and  professional  staff,  and  to  determine  progrees  and   sig- 
nificance of  studies  requiring  continued  or  additional  financial  support, 

A  total  of  16  studies  or  investigations  teriainated  during  the  year« 
However^  to  date  only  three  reports  on  the  final  result®  of  these  studies 
have  been  received. 

The  terminal  report  on  Grant  CS-9236,  Sloan-Kettering  Institute 
for  Cascer  Resaarch^  was  report«d  by  Dr.  WiUet  Fo  Whitmore,  Jr»,  Head^ 
Urology  Section,  Division  of  Experimental  Surgery  aad  Physiology =  This 
study  was  designed  to  deliEsate  the  causes  and  treataiant  of  the  hyper - 
chloremic  acidosis  which  frequently  develops  following  bilateral  uretero» 
intestissal  anastomosis ,  The  gpecific  problem  wa®  to  try  to  determina 
tithether  this  syBdrome  was  caused  by  renal  damage  or  absorption  of  urine 
from  the  intestine,  or  both.  This  involved  study  of  yena.1  function  aM 
absorption  of  electrolyte®  fipom  the  intestine.  In  addition,  varioiig  typ«g 
of  ureteroimteBtinal  anasstoiKoiges  were  evaluated  by  renal  functlos  in  maa 
aad  dogSo  Twelve  dog  ser@  used,  6  had  the  ureter  trangplasted  to  the 
Intact  colon  and  in  6  th^  ur«ter  was  transplanted  to  aa  isolated  sigmoid 
pouch.  Iffi  both  infitances  retention  and  storage  of  ^irine  d^vel^pedj,  ^ich 
lead  to  aa  elevation  af  pressure  againat  which  the  kidjaey  must  ®ecret« 
urisKs.  The  reavilt  was  bje  increase  in  the  excretion  of  sodium  and  a  deereas-s 
in  the  excretion  of  potassium  and  chloride,  as  well  as  decr«ag*8  in  aaaaonia 
aad  titratable  acidity.  Coincident  with  this  increase  in  colonic  pressm°e 
there  i©  an  apparent  decrease  in  inulln  cleajrance  and  para-amino  hippurate 
cleaffanc®.  These  chasges  iisply  that  there  is  a  decreaa®  in  filtration  rata 
aad  renel  blood  flcw»  The  absorption  of  aaaonia  wag  al^o  studied.  The 
absorption  of  aaEiosiia  was  only  a  pr6bl«m  vbjB&  ther«  was  fecal  contamlnatios!.. 
la  anesthetized  dogs  infused  with  aaaaonia  salts  no  abnojTsalities  >rere  found 
in  electrocardiogram®  until  levels  of  aoaioisia  were  far  abcRre  the  level 
fouad  i®  animals  having  ureterosigjaoldostoaies ,  It  was  cojscludsd  that  the 
increa®«>d  load  of  aaasonia  in  ureterosigaioidoBtcHiles  may  contribute  in 
geiaeral  to  the  picture  of  hyperchloreatic  acidosis.  In  12  dogs  intestinal 
loop®  were  isolAtad  surgically  from  the  ^pper  and  lower  jejunmi,  ileum, 
right  and  transverse  colon.  The^e  segments  w®re  perfused  with  a  variety 
of  solutions  of  ksiown  concentration  aad  the  sOi  sorption  and  ^cir®tion  of 
electrolytes  and  water  were  det«rmined.  It  was  concltided  that  th®  total 
amount  of  electrolyije  traasfer  across  the  lumenal  Keaibrasee  is  proportiosal 
to  th«  time  that  the  intraluraeaal  solution  is  in  c<^tact  with  ths  boa«l« 
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Therefore,  free  drainage  of  urine  -will  detenaine  the  amoimt  of  electrolyte 
transfer.  Forty-eight  patients  with  b^Tperchloremic  acidosis  were  treated 
biochemically  and  carried  for  various  lengths  of  time.  The  measures  used 
included:   (l)  attenrpts  to  prevent  or  control  pyelonephritis  by  antibiotics 
and/or  laechanical  meams  ^erever  possible;  (2)  free  drainage;  (3)  mainten- 
ance doses  of  sodium  bicarbonate  (k  to  6  grams  per  day);  (k)   suppleiasntary 
potassium  chloride  (2  to  k  grams  per  day)  in  the  patieats  demonstrated  to 
lose  potassium;  (5)  in  patients  with  elevated  potassium^,  admiaigitratioEi  of 
sodium  exchange  resins  (2  to  3  times  per  week)  to  control  hyperkalemia;  (6) 
calcluE  lactate  (up  to  10  gram®  per  day)  in  patients  with  low  calcluia  lewis; 
(7)  aluiainuBi  hydroxide  in  i»,tleats  with  elevatsl plasma  phosphate  levels. 
The  author  did  not  indicate  idaat  therapeutic  value  these  aseasures  had  on 
his  patients o 

Dr.  C.  Lenore  Simpson,  reported  the  result®  of  her  studies,  »ixp» 
ported  by  Gremt  08-9^9*  "to  Health  Research  Inc.,  Roswell  Park  Memorial 
iBstltute . 

The  piarpose  of  this  study  was  to  investigate  tba  late  effect  of 
radiation  to  the  head  aad  neck  in  children.  The  method  of  study  was 
through  questionnaires  sent  to  the  familie®  of  1,562  children  who  had 
receivsd  radiation  therapy  and  656  control  families.  The  isiquiry  was 
Jaade  by  mall,  or  phone,  to  jwirents,  A  Bjedical  student  visited  a  auatoer 
of  families  whcsB  it  had  been  impossible  to  reach  by  mail  or  phone.  New 
York  State  death  record®  ware  searched  for  all  uatreated  children.  Ttse 
control  grovqp  for  the  thymus  study  was  obtained  from  birth  records,  Tba 
birth  record  of  the  treated  child  was  found  and  the  neas^st  entry  of  the 
same  sex  and  born  in  the  same  hospital  was  used  as  a  control. 

Th®  re«ult«  of  the  study  are  equivocal.  No  results  are  aigalficaat 
In  thsaaselves  although  those  in  the  tfajnaai®  series,  whee  added  to  work 
previo\i®ly  done,  enbaace  its  slgjslf icamce ,  The  overall  follow-up  approached 
855&0  Adoption.  acco\mt«d  focr  about  10^  of  failures  in  the  thymus  group,  and 
lack  of  cooperation  for  orver  105&«.  No  definite  ralatioashlp  was  demonstrated 
betweea  lexjkemla  IncideBce  aad  the  Miovuat  of  radiation  giv«n  to  the  thymus. 
Radiation  of  the  nasopharyBX,  scalp,  smd  mlscellaaeous  regions  showed  th® 
suoiber  of  mallgjaaht  tumors  amcmQ  the  siblings  that  wo\ild  be  @xp@cted  la 
the  general  population. 

The  author  concluded  that  "the  study  provides  further  evidence  of 
a  relationship  between  iradlation  treatasent  to  the  thymus  gland  aad  the 
sifljssquent  development  of  letikcmla  and  nodular  lesions  of  the  thyroid" . 

LEirger  ^oiaps  asad  larger  follow-up  studies  are  required  to 
demonstrate  the  presence  or  absence  of  a  similay  relationship  in  other 
conditions . 

A  stiidy  of  th«  incidenc®  of  leuk^ssla  and  other  ttaajors  among 
childrsn  of  pregnant  women  exposed  to  x-rays  at  work  would  be  worth- 
while o 
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A  smrfey  and  analysis  of  the  cancer  teachiog  prograias  of  thirty-one 
schools  of  medicine  in  the  United  States  was  ccsspleted  this  year  "by  Dr, 
Elaiaa  Wilcox.  uMer  a  grant  (CS"9493)  to  the  University  of  Southern 
Calif oraiao  This  siu^vey  haa  beea  sent  to  all  the  coordinators  of  cancer 
teachiag  ia  every  medical  school  which  participated  in  the  study. 

She  wa®  able  to  stake  a  coarparison  of  tha  vertical  and  horizontal 
approaches  to  cancer  teaching  by  means  of  an  aimlysis  of  student  perfoimaace 
representing  the  several  schools  eiaploying  oim  or  the  other  of  these  pat- 
terns. Dbe  verbal  and  quantitative  scores  of  the  Msdical  College  Admission 
Test  (tffiAT)  and  the  second  ajad  fourth  year  scores  of  the  Cancer  Knowledge 
Examination  wsre  the  criteria  for  the  statistical  analysis  of  the  ccjssspayigoa 
of  caacer  teaching. 

Ajisalysls  of  the  total  porpulatlon  of  students  Indicated  that  the 
horizontal  ^o'op  of  schools  "spas  only  slightly  superior  to  the  vertical 
gyoup  &B  nmasured  by  the  !CAT  -  V«xbal  Test.  They  ware  significantly 
•i:^rior  to  the  vertical  ^ottp  in  tejnaa  of  tha  MSAT  -  Quantitative  Test, 
At  the  ei^d  of  the  second  year  th®  scores  of  students  representii^  vertical 
instruction  ware  siffiificaatly  higher  than  those  of  horizoetaUy  csciented 
Instruction^  but  by  the  end  of  the  fourth  y^a:  the  exact  reverse  was  truSo 
There  Is  efvideac®  that  students  who  had  the  bensfit  of  specific  caacer 
courses  made  significantly  higher  scoras  on  the  Caacer  IQsoirledge  Examination 
at  th@  end  of  their  sqphcmore  year  than  those  with  no  such  courses.  By  the 
tine  thes®  saim   students  took  the  Cancer  Khovledge  Exasainatlon  a#  seniors, 
howerer^  those  having  caacer  courses  had  been  overtaken  by  the  horizontal 
group  in  t«rais  of  test  perfors^mce. 

In  the  Chapter  I  <m  org^mizatioa  of  this  study  Br.  Wilcox  aentlQES 
a  Chapter  VII  which  concerns  itself  with  an  int@rpr«tatlon  of  gemeral 
fiMings:^  conclusions  aad  recosasendations .  1!t±s   chapter  1@  not  include 
in  the  report  that  she  submitted  to  uSo 

(2)  Itodar^adixate  Caacer  Training  Sraat  Program 

This  year  (1958)  le  the  slevanth  year  of  operation  of  this  programo 

Itefing  this  pariod  there  vere  136  Ubdergraduate  Cancer  TrainiiE« 
teaat  applicatioas  received  totaling  |2,4l8,178  which  were  approved  by  the 
Cancer  Control  CogaadLttee  and  the  Natioisal  Advlsjory  Cancer  Cwiacll.  Of  this 
auaibtr  85  were  to  medical  school®  which  included  8I  i^-year  Bedlcal  school® 
eligible  to  receive  a  aaaximuss  of  $25,000  annually,  aad  k  2-year  a^dical 
school®  eligible  to  recelv®  a  imxiwca  of  $5,000 »  0^®  total  amount  of  sup- 
port to  EKdical  schools  was  ^fOhh,OMO. 

Thffire  ware  45  d®nt*l  school®  eligible  to  receive  a  maxiimm  of  |5j>00O 
aantuaUy  totaling  ^4,^91, 

There  were  6  osteopathic  schools  eligible  to  receive  a  saaximum  of 

#255000  sMiually  totaling  ^iksMlo 


3^6 


There  wejfe  site  visits  laade  to  20  of  the  medical,  dental,  aoad 
osteopathic  gchools  diiring  1958  by  msESbers  of  the  Caacer  Control  Ccsanittee 
and  National  Cancex  Institute  staff.  These  schools  have  not  beea  visited 
since  1953,  'Hiese  visits  were  to  evaluate  the  effectlvenesa  of  the  program 
of  a  school  smd  give  the  Dean  and  teaching  staff  an  opportunity  to  express 
an  opinion  on  the  need  for  continuing  it,  on  the  value  it  had  been  to  them, 
and  how  it  would  be  used  if  continued. 

In  the  report  of  their  laeeting  on  April  15,  1958,  the  Ad  Hoc  Com- 
ffiittee  on  Cancer  Teaching  Grants  recoasuended:   (l)  that  the  88  ii^yeaar 
aiedical  and  osteopathic  school®  be  allowed  teaching  graats  up  to  $35,000; 
(2)  that  the  2»y9ar  medical  school*  be  allowed  teaching  graats  up  to 
|l5,000;  and  (3)  that  the  dental  school  graats  be  increased  to  $10,000. 
They  further  recoraaended  consideration,  of  a  separate  fund  of  $150,000  to 
be  used  for  the  Bixpport  of  pilot  cancer  teaching  projects  in  t-year  laedlcal 
schools,  \ip  to  3  in  nuaiber.  This  report  vas  siibadtted  to  the  National 
Advisory  Cancer  Council  for  their  consideration.  At  the  Council  meeting  in 
November  It  was  reccaasaded  that  a  letter  be  addressed  to  the  deans  of  all 
the  medical,  dental,  and  osteopathic  schools  asking  thsm  for  an  assessasent 
of  the  contribution  ^lich  tha  grant  of  $5,000  or  $25,000,  respectively, 
over  the  past  years  has  nade  and  asking  them  if  they  would  ccaaiettt  as  to 
the  desirability  in  their  school  of  increasing  th®  aaouat  of  this  geant. 
The  staff  aailad  theee  letters  on  Decentoer  1st  to  the  deans  and  approxi- 
asately  25  replies  frcaa  the  I36  schools  have  been  received.  Ttoe  findings 
of  this  survey  are  to  be  reported  to  the  Coimcll  at  it®  March,  1959  »eetiQgc 


The  program  (Califorsda  Ifelverslty  Cancer  Test  Prograa  -  CT- 
for  cTaliaatlsg  casieer  Isamisg  in  Eedical,  dental,  and  ott«opatMc  schooli^ 
is  beissg  continued  a^g  in  th«  i)&sto 

Fifty-tm)  (52)  of  ths  »sdical,  38  of  the  dental^  and  6  of  the  osteo- 
pathic schools  paa^ticlpated  la  the  testing  prograa  in  1958,  Ths  p\irpo®@  of 
this  testing  prograa  has  been  dssi^sed  to  i»asure  as  accurat®3y  as  possiTsls 
the  breadth  and  depth  of  the  students'  knowledge  of  cancer,  to  measure 
^owth  aM  intsgratloB  of  cancer  kaovledge  from  year  to  jrea^  at  different 
levels  of  training,  to  lasasure  the  acquisition  and  retention  of  taovl®dge 
by  imdividiaal  students  as  they  progress  x^  the  promotional  scale,  to 
provide  a^dical,  dental,  and  osteopathic  schools  throughout  the  country 
with  a  measMre  of  their  stiuients'  kaovledge  in  leamiag  about  cancer,  aad 
to  avaluate  the  effectiveness  of  various  »ethod®  of  teacMng. 

The  total  nveftier  of  students  taking  the  test  duriEg  1958  was  17^502 
Bwdlcal,  11,016  dental,  and  1,915  osteopathic »  The  scores  for  each  of  the 
groups  on  the  cancer  knowl«dge  examination  continued  to  show  significant 
Increases  over  those  of  tha  preceding  years  <> 

(3)  Cancer  Teaching  Projects 

DTje-ing  this  year  ther«  ver«  k  teaching  projects  totaling  $95*35^ 
«upport®d  f3t(M  Training  Grajst  funds «  Two  (2)  of  these  were  to  Schools  of 
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Public  Health,  1  to  Nursing  School,  and  1  to  a  laedical  school.  Two  (2) 
nursing  grants  totaling  $26,101  were  disapproved  by  the  Cancer  Control 
CoBffliittee  ajsd  the  National  Advisory  Cemcer  Coufflcil. 

The  grant  to  the  Uni'srersity  of  North  Carolina  School  of  Public 
Health  in  the  sanovuat  of  $11^,^72  vas  designed  to  setrengthen  cancer  teaching 
is  tb©  Public  Health  curyiculum,  particiilarly  in  their  chronic  diseate 
teaching  program.  Hot  only  vill  the  students  studying  for  their  MoP.Ho 
de^e®  receive  the  benefits  of  this  added  earphasis,  but  Public  Health 
workers  through  the  aa?ea  served  by  the  school  will  bec^fit.  The  grant  to 
the  Johns  Hopkins  School  of  Public  Health  in  the  aisount  of  $35/000  with  a 
coBaaitffient  for  five  year®  is  to  be  used  to  eisphaaize  clinical  d^.eease 
teaching  and  to  provide  special  postgraduate  training  facilities  in  csmcer 
and  connective  tissxie  diseases.  In  these  respects  the  gremt  is  designed 
to  broaden  and  amplify  the  training  program  in  chronic  diseases  now  in 
operation  at  the  Johns  Hopkins  School  of  Public  Health.  Two  categories 
of  physicians  will  be  training  -  (l)  Public  Health  officers  who  are 
candldfltas  for  McP.Ho,  and  (2)  full  tiisK  fellows  in  chronic  diseases.. 

The  nursing  grant  to  New  York  IMiversity  in  the  amount  of  $13*013 
is  to  develop  professional  ntarse  leaders  in  the  area  of  cancer  EMTsitsg 
through  programs  of  specialization  leading  to  Master's  and  Doctoral  Degrees « 

The  last  of  the  Tbraining  Grants  approved  during  this  year  was  for 
th®  evaluation  of  "Cancer  Learning"  in  aiedical  schools  ia  the  astouat  of 
$32,869,  granted  to  the  University  of  California  School  of  Medicine.  This 
is  the  eleventh  year  of  mrpport  of  this  proj^am.  A  discussion  of  tha 
result©  of  the  testing  program  for  1958  is  included  ia  tbe  discussion  of 
the  Iteder graduate  Cancer  Training  Program. 

(h)     Cytology  Technician  Tralassashlps 

This  pro-am  was  activated  last  yeas-  to  JES«t  the  need  for  techoiciass 
In  exfoliative  cytology  for  research  activities  and  service  progress.  It 
has  been  possible  to  greatJy  expand  this  program  since  the  allotraeat  for 
th«  present  fiscal  year  was  increased  to  $lto,OO0.  During  the  calendar  jraar 
1958  forty-eight  trainees  have  received  training  with  the  balance  of  tbe 
•bov®  funds  dbligated  to  traia  forty  more  technicians  after  January  1,  1959 • 
At  the  present  tinsft  tweaty-fiv®  trainees  are  on  duty  at  11  training  centers 
locatad  in  11  states.  HiBe  ®ew  centers  ia  7  "ccr*  states  are  expected  to 
partlclpat®  this  year. 

To  increase  the  nupSner  of  participatisg  cesiters  It  has  beco!^  cecea- 
sary  to  pay  tuition  of  $50,00  a  month  per  trains®  to  defray  e3q>en»eis  to 
those  institutioES  which  are  aot  receiving  money  undsr  a  grant  for  cytology 
tralBingo  Approximately  a  third  will  mot  receive  tuition.  Site  visit® 
were  node  to  12  of  tbe@«  centers. 

(5)  Cliaical  Traineeehips 

This  y®Qr  martei  the  21st  year  of  operation  of  this  programc 
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During  the  calendar  year  1958  there  were  275  gradxaate  physicians 
trained  in  84  participating  institutions  at  a  cost  of  $838,964,  under 
this  progsraffi  for  periods  varying  frcm  one  month  to  a  full  yeax<.  These 
physiciaaas  were  trained  in  the  following  specialties: 


S^argery 

77 

Radiology 

73 

Pathology 

77 

Obstetrics  &  Gynecology 

17 

Internal  Medicine 

3X 

Of  this  nunflber  178  physicians  are  clirrently  in  training. 

During  the  year  site  visits  were  made  to  11  institutions  training 
18  resident  doctors  in  the  above  specialties., 

(6)  Radium  Loan  Rrogram  . 

The  radium  loaa  program  has  changed  little  during  the  year,  I» 
Tiew  of  the  uncooEpleted  sxxr/sy,   new  loajis  have  not  been  made  and  exchange.® 
hav@  bean  postponed «  Two  hospitals  have  returned  radium,  indicating  the 
advaatages  of  using  low  Intensity  sources  rather  than  the  25-  H!®a.  tuib®® 
they  bad,  which  are  in^ractical  for  current  methods  of  therapy.  There  has 
been  a  maarked  chsmgeover  to  cobalt  and  radioisotope  therapy  in  recent  years 
throughout  the  country  which  makes  it  imperative  that  we  make  a  critical 
review  of  our  ptrogramo  In  this  connection,  we  have  been  asked  by  the  salei 
Bjanager  of  a  well-known  radlvua  concern  that  if  ws  wish  to  dispose  of  the 
radivaa  we  have,  his  company  would  consider  purchasing  it  at  a  fair  market 
price  o 

In  April  of  this  year  a  review  and  analysis  of  the  Radium  Loan 
Progp'am  was  isltiated  by  the  staff.  A  questionnair®  was  sent  to  k8   in- 
stitutions in  28  states  with  regard  to  the  status  of  thsir  radium  supply, 
additional  radixom  desired,  and  the  testing  facilities  available. 

Aa  evaluation  of  the  replies  from  the  quastionimire  have  bsen 
tabulated  and  this  data  are  currently  being  reviewed  by  radiology  coffi» 
sultantg , 
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Serial  35JOo  HCI-I80 


lo     Field  fiwestigations  smd 

BsiiKmstraticms  Branch 
2o     Nursing  Section 
3  c     Bethesda^  Meaylaod 


NIS=PHS 

Individual  Project  Report 

Calendar  Year  I958 


Part  A  0 


Project  Title:  Developosent  of  an  Effective  Cancer  Rursing 
Consultation  Service  in  State  Departtnente  of 
Health  through  Integration  of  Cancer  in  ^ich 
Specialized  Consviltant '  s  Programo 

Principal  Investigator;  F*  Ruth  Kahl 

Other  Investigators :  Mse  Mattie  Brass j,  Division  of  Public 

Health  Nursing,  Iowa  State  Bepartaaent  of 
Health;  and  consultant  staff c 

The  research  of  this  program  was  coopleted  at  the  close  of 
the  ealenaar  year  1957° 


Part  B  included  s   Yea  ^         No  £J 
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S^BT  =  1  Serial  Ko»  KCI-=l80 


part  B= 


Honors ),  Awards  and  Publications; 

Article  "A  New  Msthod  for  Developing  a  Cancer  Nursing 
Constiltation  Service  in  a  State  Departansnt  of  Health"  is 
ready  for  publication  in  Nursing  Outlook o 

M&ttio  isna»,  Dlx«eter  of  Fiiblle  Bealtibi  Kusslag,  Issm  St&t® 
DspadianQEt^  of  BBftltb;  7o  Both  Sabl^  Bursias  Conaultsat;  FleU 
iBrnvtie^tima  eaA  DRaoostSftttssaas  Bvaadij,  afttlfiaoal  Gtaneesf 
2Bstltutoo 


351 


worn    Hoo  ®P»2  Serial  Ife=  HCI^iai 

Oeb.  19^7  It.    Fl«ld 

QsaoQstc&tloos  BcBoeti 
So    Burslas  Seetlisn 
3o    detteada,  MafyXood 


Fsurt  A. 


OblCDdar  Year  19^8 


l^j«nst  fltles     CiaisuItatSflD  to  MuylanA  Ualvereity 
JSUTslag  Vacuity 
Be:     FrepaRttioa  for  Gaaeor  WeaeiL  Gaal&smum 

06h«r  Co^opemtine  ttolts;     TfaivcrexV  of  ^KtylaxA 

Sdaool  of  ISursiag 

Qoe  planolns  laeetlas  va«  attended  \fy  mgy  Ho  Bousep,  aflesf 
vSil^  tbe  tSoivarsitsr  ooo&ueted  its  oua  voari^  eeafnmussso 

ffeffk  us®  effi2Qtljit«a. 
Fast  3  inelxiaids  Y«a  Z7  **  ^ 
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Oeto  19^7  1°    FlcslA  Zaveatisationo  sod 

Dcmanatfatlcasa  Ssa&eb 

3o    BetiMsda;  HBZylaod 


XndlvldUBl  Fsrajeet  Rsport 
Cal«nds3?  Y«ar  19^3 


Fart  Ao 

Fz«jeet  Title;     Gtuaoer  Rursins  Bibliography.^ 

Ftlneipal  lawstla&tors    F&trlcla  Geiaera 

Mw  Yes3fss     (Calendftc  year  19S3) 
Tofcalj  2/3 

RnafiBselenal:    2/3 


lx»i,  l}0{duij>  fllas  aod  othsr  viausl  aittaj* 


aod  otiisr  |ivoDttaes«ao  Bo  now  blMlogsmpby  vas  propas^  fise' 
dlsseainati^i  In  19^  at  1953 «  Blisporsal  (upoa  z-equsat)  of 
-Uie  19^6  iasiie  ba»  baen  oaxtinu^o 

PafOjwasyft  Cotgge  ^'^.  Pgojcet;  It  la  antlelpated  tbat  t2i« 
iwu  'blbilQgrapljQr  vUl  be  prlifbed  early  In  1959* 


Bert  B  indraSad?  Yea  £J         Ho  ^ 
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Form  KOo  CRB=2  Serial  NOo  gGX°l83 

Oeto  1957  lo    ?leld  taWstlsatiooB  ^ 

I>S!nonstjratlone  Branch 
2o    Ihirsijig  Section 
3o    Bethesda^  mryl&od 


Ihdividijal  Project  Report 
Calenaar  Year  1956 


Baxt  Ac 


Project  Title;     Preparatloa  of  a  Monograph^  Film  and  Slides 
OQ  Radiation  (for  nurses) 
(Ihis  project  has  "been  aniplified  to  InclxKle 
Film  and  Slides) 

r^lacipal  JavestigatoaK    Slizaheth  Walker 

Renilda  Hllkeoiayer  (MoDo  AoMtbor  Eospitea) 

Other  lavestisators:     Rosalie  !<,  Peterson 

Heliaaaia  Best  (MoD..  itoderson  Ebspital) 

Cooperating  Itoits;     Mo  D»  Aaderson  Hospital  aiid  Tmas' 
Institutes  »  University  of  ^©asas 
(Hursing  Section  aM  Ylstsal  Aid  Section) 
Houston^  T^cas 

Bfen  years  (Caleiiaar  year  1958) 

Totals  5/3 

ProftesslOTmls     3/3 
Other;  2/3 

Project  Description; 

Objectives; 

a)  To  collate  in  one  reference  infosaation  ^hich  nv^sQs 
need  to  function  effectively  in  situations  in  trtii^  esqpo0ure 

to  radiation  £s^  be  Incurred  "by  p&tlentSj,  the  zmrses  th@sss@lves^ 
and/or  other  nursing  personnel » 

b)  To  escplaln  pertinent  basic  infonrntion  in  a  si^ple^ 
dl3:^ct  'way  and  t©  reenforc®  teaching  points  through  pg^fesslcesal 
fils^  and  slides  ^ich  will  be  la^ningful  to  mirses  tinfaMliar 
vith  the  basic  principles  of  radiation^ 


354 


GotttiBMatiQO  Sheet  «  1  Serial  BOo  Ii8gl.»l83 


q)    To  <9utU&o  aad  »]s»  available  fas' 

[TOoeAurfte  to  ta  foLLoued  and  praeautioos  to  Ta^ 
in  pawvidiag  nirsizis  cas*  to  iati«ats  sveeiviag 
apeelfle  typoa  of  x«dlatloo  ^tcof^s^a 


An  intasaeiv®  vsvie^  of  both  wMlml  and  iwraiaG  lite^atura 
available  on  svAlatieo  and  zafilatiora  safety  preeeftures  isi&  to 
be  wadertaJ&m  tefoore  dseisiooa  eoulA  be  made  as  to  viist  Is 
m^sA  la  llQJlit  of  pubUoatl(QDs  alr«a4y^.  available  <>    to.  additiess 
to  1^  llb^asy  study j,  time  bas  been  apttit  la  eenstiltatian  xrl^ 
aupses  aad.  xdsyslelaas  vQ:ri{:ing  la  z«dlatiiao  eeotsra.    Aa  a 
rearoit;  an  CKitllas  for  a  oamtal  kae  been  eoostlet^  cued  oaterlal 
fop  0Svs£ttl  ^saptesTs  baa  beea  wrlttc&a    Iflutiii  vocric  t'*ll»nn^  na 
to  be  doae  oo  zef  laiogj,  ooopletlas  and  iUtjatratlas  befoc« 
tbls  portly  of  tbe  projeet  ts&a  be  eoosilst^o 


itaotly  a  Tila  aad  Slides  oa  Buzvlag  Osxe  of 
B&tieats  reeelvlas  Badiatlon  vtli  be  aade. 

ite^og  gladlagg? 

Otbsff  tbsm  a  f&»  ae&ti^msp^  ^rtielea  la  perlodleala  t2^?e 
Is  little  ^uBftble  souerae  aiatarlAl  avaUable  for  nux-ses 

la  tbe  pnaetieal  appUeatioa  of  neaaxares  to  p^o°» 
tbelr  9ua  safety  azd  tbat  of  tbel?  patients  sad 

Si^aificaaBe  of  the  Fapo^faia  to  tee  Inatit«te; 


Sb9  eus^Got  eag^iiBsls  sa  sadl&tica  thesapy  and  tfa® 

6»  of  radioactive  eujbstaaeee  la  bospitals  and  ellaies 
la  s«8ult:LB3  is  a  desEsad  fear  aaterials  vhieh  osm  be  usad 
effeetlvely  la  pe-etparing  nuoraes  to  ftaaetioo  effiei^sUy  (asad 
vitbout  poaie)  ia  the  vaxyios  eliz^oal  sltiai.ti@&i  la  ^^eh 
radiatlaa  -Uiexo,^  is  en^^O^qyedo 

Paroposed  Qgiaree  of  the  ft^^jegt; 


CosB^etlsaa  of  proposM  stsao^rmpb^  film  £^  slides  »  to  be 
available  to  auvsiag  peffifseaael  ooDeeas^  vitb  8&a»»  of 
Brsoiag  sradiati^a  -tixesapy  oa?  t/lth  tsa^jlsg  tbose 
Xt  is  aatieipated  this  uiU  affiet  a  mdesr  a^  2a 
aad  vill  bave  vide  <§ilstzlbutl(98i  aad  use. 


Itot  B  iafilTStoas  tes  ^         So  ^^ 
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Form  Mo.  aRP=2  Sex-lal  HOo  1CI°18^ 

Octo  1957  lo    Field  lavestlsations  aaT 

Besio&sts^^tions  Branch 
2o    luysing  Section 
3o    Bethesda^  Btaryleuod 

PB5=NIH 

Individual  Project  Report 

Calendar  Year  1958 

gayt  Ao 

Project  Title;  Warwick  Clinic  Study 

Brineipal  In\reBti3at©r;  Josephine  Paterson 

Other  Bsvestigators :  Rosalie  lo  Peterson 

Man  Years  (calendar  year  I958) 
Total;       3/3 
Professional;  2/3 
Other;       I/3 

Project  Description:  A  pilot  stuSy  on  post-hospitalized 
cancer  patients  discharged  from  the  Warwick  Clinic  over  a  three 
to  six  month  period;  each  patient  to  he  followed  for  a  perioi 
of  one  yeaTo 

Objectives; 

lo  Qto  learn  more  about  the  problems  which  nsay  detract  or 
delay  from  the  fullest  rehabilitation  of  cancer  patients  o 

2o  To  as^ytain  the  extent  to  which  nursing  service  may 
help  meet  such  problems o 

Methods  Eatployed;  Data  will  be  collected  throu^  heme 
visits  and  clSic  liiterviewso 

"SigaificaBoe  to  Cancer  Rursing;  It  is  felt  that  a  study 
of  this  kind  will  point  up  iee'rtain  infonoation  which  isay  help 
nursing  leaders  to  prepare  student  nurses  to  isset  the  problems 
of  individual  cancer  patients  and  to  provide  sv^port  to  the 
patient  at  the  tine  it  is  B^st  needed « 

awaposed  Course  of  the  K^Jeet;  Bie  to  many  eoEplications 
in  deaigi^Qg  this  project  and  involving  several  agencies  this 
project  has  b«en  dropped  °<='  at  least  taaporarilyc 


Part  B  ineluded    Yes  ^         No  ^ 
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Form  Koo  CRP=2  Serial  Koo     MCI°l8g 

Oeto  1957  lo  Field  Jisvestlgations  and 

Dsstsostratlons  Branch 
2o  Nursing  Seetlon 
3o  Bethesda,  Maryland 


PHS^NIH 

Individual  Project  Report 

Calendar  Year  I958 


Part  Ao 


Project  Title:  Preparation  for  Increasing  Career  Nursing 

Activities  throughout  the  State  of  Kentudsyo 
Consultation  to  Nursing  Division^,  Kentucky 
State  Departsaent  of  Eealth« 

Principal  Investigator;  Lola  Hanson^  Special  Health 

Services  Nursing  Consultant^ 
Region  IIIo 

Other  lavestigator?   Margiaret  Mclaughlin^  Nursing  Consxjltaat^ 
Region  m,  P^o 

Ihis  project  was  transferred  to  Region  IIlo 


part  B  Included:    Y^s^    Ho  ^ 
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Fom  Hoo  CRP=2  Serial  NOo  HCI=l86 


Octo  1957  lo    Field  lanrestigatloQs  end 

Bamoacuitratiozis  Breneh 
2o    Nuraing  Section 
3o    Betheada^  Maxylazid 


PHS=HIH 
IhdividTjal  Project  Report 
Calendar  Year  I958 


Bart  Ao 


Rpoject  Title:  Preparation  of  Moxiograph  to  Zntroduee  Cancer 
KrK»wiedge  Testj,  Kurs®=  Patient  and  Pro"bleiB=  Solving  Tests  o 

Frincif^l  Xiwestigators:  Rosalie  Zo  Peterson^  Elizabeth  Walker c 

This  project  was  ecmpleted  in  1957 0 

There  is  still  great  deisand  for  copies  of  this  iaonographo 


Part  B  Inclttded    Yea  ^         N©  £7 
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Continuation  Sh«s@t  «  1  Serial  NOo      1CI°186 

Part  Bo 

Haooz^s J,  Awards  acd  Publications; 

Pvfelicatlon:     "Tools  fos*  Evaliiatioa  of  Gancex'  Nicsijigc 

Uo  So  BepasiaBent  of  Healthi,  Mucation,  and  Welfare^ 
Public  Eeal.th  Servie®,  Ifetloml  Bsstitutes  of  ^alth,  1957 « 
(FES  Publication  !iOo  528) 
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investigi&tic 


Form  KOo  C2RP=2  Serial  Hoo         _ 

Oct.  1957  1«     Field  lavesiigatisais  "aM 

I^sxmstratio&s  Br&oich 
2o     Nursing  Section 
3o    BethesfljBj  J4arylana 


PHS>=HIH 

BsSividtial  Projact  Raport 

Caleadar  Yeor  I958 


Farfe  A« 


Frojeet  Titl«:     Aanual  report  Breast  S®if=KxaajiJmtisMa:     A 

f©r  eecurisag  ^irlier  dia^iosis  of  breast  t^aIaorg< 

Ps-iaeijal  lavesti^tsr:     Fo  Ruth  Kabl  (in  1957}=. 

©tJser  Savestlggitors:     Miss  Hazel  Budley,  isir®ctor  of  Public 
Health  Bureiag,  Connscticut  Bej^rt^at 
of  Public  Healthy -and  her  Staff » 

ae  director  of  Public  Health  lursing  requested  tJaat  this 
projeet  be  withdrawn  due  to  staffing  problems o 


Fart  B  i3sel«ded:  Yes  £7  N®  i^ 
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Form  my^  CRP=2  Serial  SfOo  lCI-^188 

Oct»  1957  lo    Field  Iav®atl^ti«>as  rM 

2o    Nurslag  Section 
3o    BetheeOa^  mrylaod 


Icdividtjal  Project  Report 
Calendar  Year  1958 


Fagt  Ao- 


Proj®ct  Sitl©:     Work  Coafsreaces  for  Faculty  in  S(diools 
of  ITursing. 

Principal  Ittvestl^tojxs   Elizabeth  Walker,  Eosaile  lo  Petes'soup 

Other  Imr9sti{^tars;     Po  Ruth  Kahlj,  Alna  Gsulto 

I&B  Years  (csleiMiar  y«ar  I958} 
Total;  5/3 

Professional:     k/3 
Other;  1/3 

Project  Bescsrlption: 

.ObjeetiTSB  Cuitiaat®);     To  iarprcyve  rasrsiiag  cas®  to 
cancer  iati«itSo 

Objectives  (BssBisdiate): 

ao  T&  introduce  aurse=patieat  relations  aM  prolslam 

sol'vlng  tests  to  aursing  instructors  o 
bo  To  discuss  the  philosophy  xcgmi  i^iidh  the  construction 

of  -Uie  tests  is  "based  aM  to  further  the  application 

of  this  philosojiij^  throu^out  ^0  curriculumo 
Co  To  arouse  interest  in  increased  i^e  of  these  and 

siadlas'  l^pes  of  tests  in  schools  of  msreisgo 
do  !2o  explore  vith  the  group  effective  use  of  th@  tests 

and  test  datao 

Methods  ]^loyed; 

Two  t^T^s  of  eonferencss  have  "been  ^ffidueted; 

lo    Bo    Requests  for  coaf^-ences  -Hhich  stem  frcsi  schools 
of  xsursing  ="=■  usially  the  Director  of  Nursing 
and/or  Sursing  Eduxsitiono 
b«     Conferences  range  fsas.  tao  and  a  half  to  tJaree 

days  in  l/sngfcho 
c»     Coafer@n@es  ney  be  limited  to  the  faculty  of  one 
sehoolo    Sfeeisiti©®  osf  jbss9  Itea  &m  Be3aml  m^  iJ® 
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Coaitinaatioa  Shsat  =■  1  Serial  NOo  HCI°l88 

do    Activities  inelude  llsteixirig  to  recordiaags^  (tests) 
aaewering  test  questions^,  diseussiiag  basia  for 
aaswers,  aaalyzins  pMlossyphy  underlying  test 
csaifitruction^  aad  analyaius  ways  of  proaasting  (in 
students}  Ijetter  n^irs@=ipatiea,t  relatione  and 
probl@a  solving  skills  <> 

2»    ao    Requests  fca?  ctmfereaces  wMeh  ston  from  the 

Stat@  Leagues  for  Nursing  aM  ar«  ccasducted  iiBd@r 
theix  auspices 6 
bo     CJonfesenees  are  of  on®  day  onlyo 
Co     Ccaaferees  are  \jsually  well  selected  and  r@preseBt 
most  or  largs  nujribers  of  the  Schsijls  of  Nursing  in 
their  respective  states o 
do    Activities  include  listening  to  s«coafdings#  (tests) 
answering  test  questions ^  discussing  baais  for 
Kiswersj,  analyzing  philosophy  underlying  test 
construction,  and  analyzing  iraye  of  prosaoting 
(In  students)  better  nurse-patient  relations 
and  prdblea  solving  sMllSa 

Ifejor  Findings;    Kiere  is  a  tremesidous  araoxmt  of  interest  in 
these  tests  ajsd  it  vould  be  iisipossible  to  fulfill  the  d^eaod  for 
coaferenceB^  due  to  staff  limitations »    2he  requests  for  conferences 
would  iMioate  that  schools  of  nursing  are  interested  in  using  these 
new  testing  tools  but  that  th^^  feel  need  of  assistaaee  in  prCTtoting 
effective  vib&o    Eacperienee  to  date  has  iMieated  that  there  is  a 
great  interest  in  farthering  the  philosophy  about  patient  care  \dilch 
is  reflected  in  the  actual  test  questions o 

Si^ficance  to  the  Frograia  of  the  Institute;    'Siv&sB  conferences 
are  bringiag  together"  facsulties  from  several  scliools  of  msrsing 
(or  in  soma  iJEisteaces  faouli^  of  a  single  instititticaj)  in  an  atmos^^ 
phere  vhLdh.  prcfaotes  critical  analysis  of  how  lauch  emphasis  is 
actiBlly  being  put  \:5>on  furthering  good  inter^persoaKa  relationships 
betweea  nurses  and  cancer  patients  j,  aM  how  much  eiaphasis  Is  beixjg 
placed  cai  the  developoent  of  pr0blesa=' solving  skills  ajacmg  nursing 
students  o     Several  groi^  have  been  stiimalated  to  schedule  addltiaoal 
meetings  msd/or  f^ciCLty  dlacusslcai  groups  to  continue  the  ai^lysis 
begun  during  the  ccsjfereace  perlodo    Ultiinately  this  klM  of  analysis 
should  lead  to  Improved  teaehing^  esad  in  tvxn»  to  better  oaa?©  for 
cancer  patients & 

Propoaed  Coigse  of  the  Project;    To  cbntiaue  1  day  conferenees 
under  Staiiie  Leagiue  for  Ifursing  auspices  throwgbout  the  early  part  of 
1959  0    All  requests  for  1  day  Institutes  vlll  then  have  bsen  fulfilled 
and  the  project  will  be  cos^pletedo 

Part  B  includod  Yes  ^         No  _^ 
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Form  Ho.  C51P°2  ^rial  KOo  HCI°l69 

Octc  1957  lo    Field  Bsvestig^Uons^md 

I)»Q£»astsuti«3s  Branch 
2o    Nursing  Sgction 
3«    Bet&esda,  Sferylaxjd 


FHS^HH 

Individual  Project  Report 

Calendar  Year  I95S 


Part  Ac 


Project  oatle:  Work  ©onferenee  for  tbs  Can&sr  Htosing  Troieet 
Directors  frcm  the  four  university  schools  of 
nursiBgj  ^*ich  are  recipients  of  cancer  speelal 

grS23.t8o 

Prineipal  Xavestigator;  Rosalie  lo  Fet^rsono 

Other  l!!V»stidatore:  BTo  Lsuls  E@il;,  Coostsltant: 

Elizaljeth  Walker  &  ^°  Suth  Kahlo 

Cooperatisag  Units:  Cancer  Hursing  Project  Directors;  Dorie 

Diller,  SkidEsre  College,  Hew  fork,  Kev  Yorkj 
Batrisia  Cooeors  aad  Betty  %degraff ^  Boston 
Itoiversity;  AlEsa  Gaiit,  Vauderbilt  ISaiversltyj 
Nelliajm  Best,  Itoiversity  of  (felifomla  at 
Los  Angeles o 

She  five  year  grants  to  Integrate  Cancer  Hursing  in  the 
Basic  Professional  Curriculum  vere  ccaacluded  in  each  of  the 
four  schools  in  the  spring  or  avmmj?  of  1958a  Coastquentl^ 
no  work  conferences  were  held  durisag  19580 

iBplessentations  of  reccasassxadation  isade  in  1957  under  the 
heading  of  I^Jor  Hading  will  "be  reported  caa  as  New  P^ojectsc 


Part  B  included:  Yes  ^         lo  ^ 
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Fo«a  CEP-S  Serial  NOo        _^ 

Ccto  1957  lo  PieM  S>ye)iti^;a@Qs^^^^ 

2.  Nixrsing  S@ctioa 
3»  Bethesda,  Maryland 


PHS^HIH 

Individual  E^^oject  Report 

Caleadar  Year  1958 


Part  Ao 


Fs^ject  Title:  Consultation  Searvice  t©  Four  Ttoiversities 

Receiving  Special  Project  Grants  from  NiCoIo 
to  Iategmt@  Oaac@r  His'sing  in  the  Basic 
Professional  Curxiculvsmo 

Principal  Investisator?   Rosalie  !»  Peterson 

Other  Eorv^stigiatorB:  Hone 

Cooperatixsg  Waits: 

Theae  tfeiveraities  cosnpleted  their  five=lfear  Studies  to 
Integrate  Csmcer  Kursing  in  the  Basic  Professional  Nursing 
Curriculumo  Consequently  ao  consultation  service  has  been 
given  to  the  Ifeslversitiee  regarding  these  projects  <> 

'  Tbs  project  is  coagiletedo 


Piart  B  iacltsded:    Yes  ^        Ho  ^ 
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Pom  lioo  CBP-2  Ssrial  mt.  Wl^l^l 

Oeto  1957  lo    Field  lavgati^tims  " 

and  Dffiaca^t2mtioi:@  B^aadi 

3o    Bethesaa^  Itoyland 


lEdlvldijal  Pro-Ject  Report 
Calendar  Y^a?  1953 


fart  Ao 


Project  Si tie:  Woric  C3©nfer®nces  oa  Evaluation  Toolfflo 

Priacipal  Savastigatsrs:  Rosalift  lo  Peterson,  Elizabeth  Walkera 

OtJi©r  lavestig^torss  DTo  Louis  Eeil  (Consultant) 

O^e  vork  conferences  on  tools  of  emLuation  wst<s   eoBduct€d 
dtsriiag  1958  as  the  testis!^  prograiB  had  proven  the  validity  of 
the  it^ais  and  the  reliability  of  the  tests  o 

The  recordings  of  the  tests  on  long  playing  records  are 
on  constant  loan  to  schools  of  nisrsingo 

This  project  is  ©Mpletedo 


Part  B  included    Yes  ^  Mo  ^ 
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Form  Noo  CRP=2  Serial  KOo         ,   HGI°191 

Oct»  1957  lo    Field  inv<8stlsatioas  aM 

Betaonsts^tlons  Branch 
2«    KursiBg  Section 
3o    Bethesflfl^  Merylaiid 


lodlvidual  PjTOject  Heport 
CaleaSar  Year  1953 


part  Be 


BsxmtBf  Avards  a:^  Piiblie&tionso 

Publications  other  thaa  ebsta^acts  fresa  t^i®  projects 

lo     "M  3Jav«stigatiaa  of  Cancer  Learning  in  llIiaety=OBiS 
Selected  Schools  of  Hursingo" 

ISwls  DiUer,  SfcidaiOEe  College  Deparbaent  of  Ifuysiasj, 
Hew  York  Cityo 

Sc     ''Guide  for  AdmlziiiStra.tlon  of  ItoseoFatient  Relations 
and  Problem  Solving  Teats  o" 

Hursing  Section^  FHiB 

lational  fencer  Institute 

Katlooml  £astltuta$  of  Health 

BepartiBsnt  of  Sealth,  Edueatioaj  and  Welfare » 

3o     "An  Inv^estisatloa  of  Student  Kurse  AchieveEssats  la 
Hfcsrse-Patlent  Relations  and  Fro"bl«a  Solving  in 
SsKJtional  Aspects  of  Cancer  Cursing =" 

iJt-c  Ui-^M  Mo  Hall,  Mrso  HoCTa  Camglleri  and  Jfe'So  Ruth 
Wilson^  Office  of  Testing  and  Research,  Brooklgw  College^ 
Brocfcl^ra,  Htew  lorko    Janoajy  1958.. 
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FSsra  mio  CRP»8  Serial  KOo  igCS°192 

Oeto  1957  lo     FleM  iavegtigaUons  casd 

Deiasisnstr&tiiQQs  Brsueeh 
2o    Ifurslog  Section 
3«    Bethesda,  iferyl&nd 


PHS=NIH 

XiadividiwJ.  Pr-ojeet  Report 

Calendar  Year  1958 


Parfe  Ao 


Frojeet  Title:  Caneer  Buroing  Biatitutes 
Atlanta^  Georgia 
Arlingtoa^  Vlrgiiiia 
Washizigtonj,  Bo  C> 

Priacipal  Inveatig^-bsg* : 
Elizabeth  Walker 
Rosalie  I,  Peterson 
Josephine  Patereon 

Other  Cooperating  Iftiits: 

Public  Health  Kurslng  Consulteats  fraa  Regiosj^O.  Offices 
American  Cancer  Society  representatiYes 

Man  Years  (Calendar  year  I958): 
Total:        1/3 
Professional;   l/3 
Other:        0 

Project  Description: 

Objectives; 

1)  To  iXBpTG\nt  aod  eactend  knowledge  regarding  qaneer 
with  emphasis  on  nursing  responsibilities o 

2)  To  help  nurses  beccsn©  aware  of  their  oisn  attitude 
totfard  cancer  as  it  relates  to  their  effectiveness  in 
saeeting  the  needs  of  their  cancer  patients  o 

t^thods  ^ployed;  Responsibility  for  planning  of  institutes 
vested  with  local  ooaammities  in  hospitals  or  public  health 
agencies  ustiall^  in  ^>njunctisa  vii^  the  American  Cancer 
Society  o  Assistance  in  planning  and  eoMusting  institutes 
was  givesno 
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Ij^-titiii^a  ^fes«  of  1  to  3  Says  duzatiisuo 

Att®ndsaos  ranged  fSfoaa  100  to  300  o 

Leetisree^  pansl  discusslonSj,  visual  aids  aiad  sni&ll 
^oup  diBcussione,  ver®  used  in  sadi  institute o 

Major  glndlngs;     Interest  develcjpad  ^^as  laost 
g2?ati3Jyinso     In  soeie  inatmieesj,  persons  in  key  positions 
in  nursizig  education,  Es^y  have  besn  i30tlvst®d  to  eonsider 
further  institutes  of  this  type  for  student  and  graduate 
nurse  particip&tiono     Interest  was  aroused  in  providing 
batter  care  to  eaaoer  patients,  and  in  the  nurse's 
functioning  as  a  v^ssSo^t  of  the  uoilti^disciplinaxy  team 
concerned  with  ascomplishlna  this  goalo 

SiggifioaBoe  of  the  Erofflaa  to  the  Bistitttt®;    Sie 
Insti^^  Woui^i  together  nurses  "from  Sdiobis  of  Htjrsingi, 
Hospital  pursing  Services,  office  nurses ^  public  h^LLth 
aurses,  and  pl^slclans,  and  the  gssall  group  discussions 
developed  scans  uaiderstanding  of  the  role  each  needed  to 
play  in  care  of  the  cancer  jatiento     Partievslarly 
isaportaat  v&b  the  developasat  of  mere  oonstruetive 
attitxidss  toward  ^mcer  as  a  disease » 

Proposed  Course  of  the  Project;    Accept  iJEvitatioos 
only  upS  consultation  vith  State  Services. 


Bart  B  included;  Yes  ^         Ho  ^ 
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Office  of  the  Associate  Director  in  Charge 
of  Research  1/ 


Budget  Data 


Estimated  Obligations. 
Direct»..oo,,,o,<,,»» , 
Reiiiibursements 

Clinical  o » .  <> .  <>  <>  <. « . 

Other. .,..»» o ,,» o , . 


.Fiscal  Year  1959 
f   lil-2,500 


43,100 


Total ,, 


190,600 


1/  Includes  Projects  No's; 


15-000  (c) 
15-001  (c) 
15-002  (c) 

201 

216 
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Se:rial  No.   NCI- 15-000   (c) 

1.   NCI 

2. 

3. 


PHS-KIH 

Individual  Project  Report 

Calendar  Year  1958 

Part  A 

Project  Titles  Screening 

Principal  Investigator:  Dr.  Charles  g.  Zubifod 

Other  Investigat'SK's;  Physicians  participating  in  patient  care 

Cooperating  Uhits:  general  Medicine  Branch.^  Surgery  Branchy 
Endocrinology  Branchg,  and  Radiation  Branch 

Man  Years s  Patient  Dayss 

Totals 

Professional: 
Others 

Project  Descriptions  This  is  a  mechanism  by  whieh  this  necessary 
hospital  funietion  can  be  classified. 


Part  B  included    Yes  /  /     K©  /s  / 
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Serial  NOo  ]SrCI"-l5-00l  (c) 

I,  mi 

2o  OADR 

3.  Bethesda 

PKS-NKi 
Individual  Project  Report 
Calendar  Im&v   1958 

Part  A 

Project  Titles  Service  for  pther  Institutes 

Prlneipal  Investigators  Dr„  Charles  6„  Zubrod 

Other  Investigatorss   Physieians  partleipating  in  patient  care 

Cooperating  Unitss  General  Medicine  Branahg  Surgery  Branch, 

Endocrinology  Brancho  and  Radiation  Braneh 

Mao  Yearss  Patient  Daysg 

Totals 

Professionals 

Others 

Projeet  Descriptions  This  is  a  mechanism  by  which  this  neeessaey 

hospital  function  ean  be  classifi^do 


Part  B  Included    Yes  /  /    No  /x/ 
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PHS-HSB 

rcdividual  Project  Report. 

Calendas?  tear  1,958 

Part  A 

Project  Title:  Braergetjcy  Admissions 

Principal  Investigator;  Dr„  Charles  6.  Zubrod 

Other  Investigators:  Physiciaas  partieipating  in   patient  eare 

Cooperating  Unitss  General  Madieine  Branchy  SuKgery  Branchj 
Endocrinology  Bransh„  and  Radiation  Branch 

Man  Years g  Patient  Days? 

Total: 

Professional? 

Others 

Project  Descriptions  This  is  a  meehaaism  by  which  this  necessasry 
hospital  function  can  be  elasEifiedo 


Part  B  included     "is'es  /  /    !So  /x  / 


o  i  ^ 


Serial  Ho.      201 
Office  of  Associate  Directos 
in  Charge  of  Research 
National  Cancer  Institute 
Bethesda^  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  I958 


Part  Ao 

Project  Title:  Cytochemical  Studies  of  Changes  in  Living  Cancer  Cells 

Principal  Investigator:  George  Z.  Williams^  M.  D. 

Cooperating  Units:  Clinical  Pathology  Department,.  Clinical  Center 

Department  of  Chemistry,  Itaiveraity  of  Richmond, 
Dr.  J.  Stanton  Pierce,  NCI  Grant  No.  C-2693 

Field  Investigations  and  Demonstrations  Branch, 
National  Cancer  Institute,  Serial  No.  Ikk 

Man  Years  Patient  Days:  0 

Total      :  3 

Professional ;  1 

Other      :  2 

Project  Description: 

A.  OBJECTIVES 

The  previous  title  of  this  project,  "Ultraviolet  Television  Mcro- 
scopy'%  is  changed  this  year  to  indicate  that  the  objective  is  a  study  of 
changes  of  metabolism  and  chemical  states  in  living  normal  and  cancer  cells 
by  cytochemical  methods.  Ultraviolet  microscopy  constitutes  one  of  the 
predominent  technics.  The  image  is  detected  and  transmitted  by  TV  for  dir- 
ect observation,  localization,  and  measvirement  of  intracellular  reactions 
and  structures  which  result  in  UV  absorption.  During  the  past  calendar  year 
these  studies  have  included  the  following  phases: 

1.  Improvement  of  the  ultraviolet  television  microscoi>e  and  synchron- 
ization of  the  components  for  time -lapse  photography. 

2.  Observation  and  photography  of  the  UV  absorption  characteristics 
of  normal  and  abnormal  living  cells  to  establish  a  base  line  for  cytochem- 
ical technics. 

3.  Systematic  survey  of  tetrazolium  salts  for  use  in  stMy  of  intra- 
cellular reactions. 
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h.     Development  and  application  of  accurate  ceU  counting  and  volumg 
sizing  technic  using  the  Coiilter  Electronic  Covinter. 

B.  MEn!H(BS 

Television  Ultraviolet  Microscopy 

Several  problenis  concerning  synchronization  of  the  control  system  com- 
ponents were  solved  with  the  advice  and  assistance  of  engineers  at  the  RCA 
Tube  Plants  Lancaster^  Pennsylvania^ (Robert  G.  Hevihauser  and  Fo  S.  feith) 
and  two  of  our  engineers  in  the  Instrument  Section  (<3€orge  I.  Johnston  and 
Jerry  Vurek). 

A  study  of  the  time  relations  of  the  W  light  shutter,  vidicon  blank- 
ing pulse,  appearance  of  the  picture  on  the  monitor  and  opening  of  the  film 
camera  shutter^  disclosed  misalignment  which  accounted  for  the  dark  bar 
migrating  vertically  in  the  time  lapse  photographs.  The  bar  was  caused  by 
overlapping  of  sweep  frames  which  is  not  possible  except  during  intermittent 
operation.  Precise  alignment  and  synchronous  blanking  of  the  monitor  kine- 
scope was  required  to  eliminate  this  annoying  defect.  Modifications  include 
several  new  circuits  and  con^jonents  which  provide  the  required  critical  tim- 
ing and  kinescope  blanking  and  eliminate  the  barso 

The  amount  of  light  necessary  to  provide  usable  photographic  records 
at  265mjj.  rapidly  injured  living  cells  (ascites  tumors  and  tissue  culture). 
When  the  light  was  limited  to  very  short  eacposures  of  l/lO  to  l/lOO  second, 
the  output  of  the  vidicon  television  tube  dropped  so  drastically  that  no 
photographs  were  possible «  Ultraviolet  light  sensitivity  was  restored  by 
electronic  alterations  which  convert  the  vidicon  to  a  light  energy  storage 
device  with  subsequent  single  frame  scanning.  Thus  all  the  picture  signal 
of  a  short  UV  flash  is  stored  and  converted  to  electronic  signal^  which  is 
amplified  and  transmitted  in  one  sweep  to  the  monitor  and  oscilloscope  <> 
The  result  is  a  single  frame  picture  which  is  uneuitable  for  direct  obser- 
vation, but  produces  excellent  photographs.  Sensitivity  is  improved  still 
more  by  an  intermittent  white  light  which  illuminates  the  face  of  the  vid- 
icon between  U7  flashes.  Selenium  of  the  photoconductive  layer  of  the 
vidicon,  possesses  two  less  than  a  full  complement  of  electrons  in  its 
outer  ring.  The  first  electron  energy  activated  by  light  photons  is  lost 
in  filling  these  electron  deficits.  The  interml  lamp  was  designed  to  keep 
these  electron  "holes"  filled  and  thus  avoid  loss  of  UV  energy.  The  prob- 
ability of  this  e3cplanation  is  supported  by  the  resulting  marked  increase 
and  stability  of  sensitivity  so  that  excellent  photographs  can  be  obtained 
with  e3q)osures  as  short  as  l/lOO  second »  It  is  thiis  possible  to  study  liv- 
ing cells  on  the  warm  stage  tonder  the  microscope  for  as  long  as  10-12  hours 
with  minimum  injury. 

Cell  Assay  System 

In  previously  reported  work  we  found  that  the  rate  of  reduction  of 
tetrazolium  to  formazan  in  living  cells  is  variable,  and  difficulty  was 
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encountered  in  setting  xxp  a  reproducible  living  cell  assay  system  for 
determining  the  biological  reduction  patterns  of  different  tetrazoliuns » 
Systematic  stiudies  were  undertaken  to  reveal  the  factors  which  influence 
tetrazolium  reduction  by  intact  cells.  Ascites  tumor,  tissue  culture  and 
separated  liver  cells  were  used.  Cells  were  suspended  in  Earle's  buffer 
medixan.  the  various  substrates  and  tetrazoliums  added  and  incubation  per- 
mitted for  5 -60  minutes.  The  formazan  produced  by  intracellular  reduction 
of  the  tetrazolium  was  extracted  and  quantitated  spectrophotcmetrically  at 
maximum  absorption  wave  band.  Similar  e^^erinents  were  carried  out  with 
liver  cell  homogenates,  mitochondria  and  suspended  whole  liver  cells 
obtained  by  screening  and  sedimentation  of  liver  brei. 

A  fundamental  control  of  this  system  is  the  accxirate  enximeration  of 
cells  and  investigation  of  possible  changes  of  their  properties  during  the 
growth  cycle o  The  Coulter  Electronic  Counter  was  modified  to  permit  count- 
ing of  the  large  cells  of  ascites  tiomors  and  tissue  culture,  A  method  was 
devised  for  determining  the  mean  cell  volume  and  the  distribtuion  of  volume 
sizes  in  a  population.  Harvested  ascites  cells  were  washed  briefly  in  the 
Henipling's  btiffer  medium,  for  which  the  ccnducttvity  had  been  determined j 
and  the  resxjspended  cells  were  counted  in  the  Coulter  instrument.  Each 
count  included  5>000  to  15,000  individvial  cells.  By  varying  the  adjust- 
ments this  instrument  may  be  set  to  count  only  those  cells  greater  than  a 
given  size.  Ftom  this  data  a  size  distribution  curve  may  be  derived.  Such 
cell  volume  distribution  cxarves  were  determined  for  ascites  tvunor  cells  at 
various  stages  of  growth  from  3-12  days. 

Tetrazolium  ^Ita 

The  preliminary  results  obtained  with  some  of  the  tetrazolium  salts 
synthesized  by  Dr.  Pierce  disclosed  considerable  impurities  which  possibly 
could  interfere  with  their  reduction  properties.  The  preparation  of  tetra- 
zolium salts  in  high  purity  is  a  difficult  task,  and  a  means  of  assessing 
the  homogeneity  of  the  saii^}les  was  desired.  It  was  found  that  ascending 
paper  chromatography  with  aqueovis  ethanol  as  the  moving  phase,  followed  by 
staining  with  reducing  solutions,  was  satisfactory.  A  similar  separation 
of  tetrazoliums  covild  be  obtained  by  paper  electrophoresis. 

Co    MAJOR  Fimims 

Modifications  of  TV-UV  Microscope 

Major  developmental  modifications  of  the  ultraviolet  television  equip» 
ment  have  been  completed  o  The  dark  interval  white  lanip  was  interposed  into 
the  optical  system  to  illimiinate  the  face  plate  of  the  vidicon  tube  contin- 
uously between  exposures  to  the  ultraviolet  flashes.  The  system  was  care- 
fully synchronized  by  a  specia3Lly  designed  control  circuit  which  can  be 
critically  adjusted  and  by  instituting  a  kinescope  blanking  circuit  syn- 
chronized with  the  vertical  blanking  signals  of  the  television  system.  The 
picture  on  the  monitor  screen  now  occurs  e^ictly  in  single  or  double  frames 
beginning  and  ending  either  at  the  top  or  the  bottom  of  the  raster  thus 
eliminating  the  moving  bar.  Actuation  of  the  solenoid  for  the  film  camera 
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shutter  is  timsd  to  allow  for  nsechanical  delay  so  that  It  opens  Just 
before  the  picture  occurs  on  the  nranttor  and  closes  iinmediately  after o 
This  system  now  permits  time -lapse  photographs  with  ultraviolet  light, 
the  flashes  of  which  are  as  short  as  10  milliseconds,  and  can  he  repeated 
in  cycles  variable  from  k  seconds  to  6o  minutes.  The  sensitive  ascites 
tumor  cells  have  been  photographed  in  this  manner  at  1  minute  or  5  min- 
ute intervals  for  as  long  as  10  hours  without  visible  evidence  of  damage 
to  the  cell. 

By  utilizing  the  Coulter  Electronic  Counter ,  measurements  of  cell 
numbers  and  volumes  were  made  on  ascites  tumor  cells  at  different  ages. 
The  median  ce3J.  volume  was  found  to  remain  constant  from  the  3rd  to  the 
12th  day  and  is  about  l800  ii3.  The  distribution  curve  is  skewed  with  a 
relative  excess  of  larger  sizes.  A  similar  characteristically  skewed 
cu3rve  was  found  for  human  red  cells,  red  cells  of  other  species ^  ascites 
tumor  cells,  tissue  culture  cells  and  plant  spores.  Trypsinized  suspen- 
sions of  tissue  culture  cells  may  be  enumerated  by  the  electronic  counter 
in  close  agreement  with  carefully  controlled  hemocytometer  chamber  counts  a 
Changes  in  cell  voIuhk  produced  by  changes  in  osmolarity  of  the  medium 
may  be  measured  by  appropriate  calibration  procediore.  Median  cell  volume 
changed  frcsa  ^kOO   (Ji3  in  o,k%  saline  to  13=30  p3  in  1,8^  saline.  This 
method  provides  accurate  and  rapid  determination  of  size  distribution  and 
numerical  counts  on  cell  populations  of  ascites  or  tissue  culture  origin. 

A  brief  study  of  the  size  differences  of  several  types  of  ascites 
tumor  cells  were  done  and  the  results  were  as  follows; 

I^homa  ascites  tumors  #1,  3,  1210  and  EL  kt   ItSO  to  800  iJi3 
Krebs  2  and  Ehrlich,  E  2  clones;  IJOO  .fi3 
Hela  tissue  culture  cells:  2790  |i3 

Tetrezolium  Salts  as  Cytological  Indicators  of  Biological  Oxidation 
Reduction  Reactions 

Work  on  this  phase  falls  into  three  main  categories;  px'operties  of 
the  tetrazolium  salts,  the  suitability  of  their  fonnazans  for  eytochemi- 
cal  investigation  and  the  biochemical  significance  of  tetrazolium  reduc- 
tion by  living  cells. 

Properties  of  th©  Tetrazolium  Salts.  Twenty-four  samples  of  tetra- 
zolium salts  of  different  types  were  studied;  about  half  of  the  salts  were 
found  to  contain  at  least  25^  admixtin:e  of  foreign  material,  and  the  others 
contained  less  than  10^  impurity  (e^   shown  by  paper  chromatography).  The 
possibility  of  using  these  technics  in  the  preparation  of  uncontaminated 
tetrazoliums  has  been  considered  only  briefly  but  appears  promising. 

The  effects  of  various  substituents  on  the  reactivity  of  tetrazolium; 
It  was  noted  earlier  that  the  several  tetrazolivmi  salts,  although  sharing 
the  general  property  of  reduction  to  forraazans,  are  reduced  at  different 
rates  in  biological  systems,  We  have  investigated  this  point  further  and 
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find  that  the  tetrazoliutas  csan  he  grouped  broaoU.y  iato  classes  j  according 
to  the  following  three  criteria. 

a.  Reduction  by  sulfhydryl  compounds. 

Three  general  classes  of  tetraaolium  coarpounds  may  be  distinguished,  o 
Those;  containing  two  nitro  grovrpa  are  reduced  rapidly,  those  with  one 
nitro  groTip  are  reduced  more  slowly,  and  those  without  nitro  groups  are 
not  reduced  at  alio 

bo  Reactivity  with  DPN  diaphoreses » 

Hitro  tetrasoliunis  (one  or  two  groups)  act  as  hydrogen  acceptors  in 
the  oxidation  of  DPM  catalyzed  by  purified  diaphorase,  while  those  ^■rith"- 
out  nitro  compounds  fail  to  react. 

Co  Reactivity  In  dehydrogenase  systems. 

Washed  rat  liver  mitochondria  possess  a  variety  of  dehydrogenaBes, 
and  in  many  instances  the  tetrazolixm  salts  may  sei've  as  hydrogen  accep- 
tors. It  was  foxmd  that  only  those  tetrasoliums  with  a  nitro  group  are 
reduced,  and  that  these  can  be  categorised  in  three  further  subdivisions 
as  follows: 

1.  Those  tetrasoliums  which  e^e  best  reduced  with  succinic 
dehydrogenase.  This  class  is  characterized  by  the  possession  of  one  or 
two  nitro  groups  and  a  para-nethoxy-phenyl  Qvoxxp   on  C5  of  the  tetrasolium 
ring. 

2.  Those  best  reduced  with  malic  dehydrogenase  <> 

3.  Those  possessing  equal  reactivity  with  succinate  and  malat©o 

Suitability  of  Formazans  for  Cytochemical  Investigation.  Specific 
patterns  of  intracellular  reduction  of  the  tetrazoliums  were  determined 
by  UV-ry  microscopy.  Certain  of  the  nitro  tetrasoliums  are  reduced  to 
minute  grains  of  formazan  distributed  in  a  perinuclear  Kone  in  ascites 
tumor  cells.  Other  cocipounds  result  in  uniform  distribution  of  formazan 
throu^out  the  cytoplasm  and  in  a  state  too  small  for  resolution -by  the 
microscope,  thus  producing  a  uniform  absorption.  The  more  slowly  reduced 
tetrasoliums  cannot  be  observed  until  the  formazan  accunmlates  in  the  fat 
droplets  which  progressix'^ely  absorb  at  303  vni  more  and  more  intensely.  Ho 
consistent  differences  in  the  patterns  of  foarmazan  deposit  between  nitro 
and  non-nitro  compounds  have  been  found. 

Many  of  the  tetraaoliimis  are  not  suitable  for  direct  observation  of 
reduction  patterns  because  large  crystals  are  rapidly  formsd  in  the  cyto- 
plasm. 
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On  the  basis  of  our  observationB  of  lipid  solubility  of  tetrazoliums. 
Dr.  Pierce  has  synthesized  several  in  an  atten^t  to  reduce  lipid  solubil- 
ity. This  will  delay  accumulation  of  the  formazan  in  the  fat  droplets  of 
the  cytoplasm  and  enhance  the  visibility  of  the  earliest  deposit  of  fonra- 
zan. 

Biochemical  Significance  of  Tetrazolium  Reduction  by  Liviag  Cells .  In 
view  of  the  above  data  indicating  the  relative  inactivity  of  tetrazolitan 
salts  which  do  not  contain  nitro  groiips,  it  vas  surprising  to  find  that, 
under  many  circumstances  studied,  these  non-nitro  salts  are  moat  rapidly 
reducei  by  living  cells.  That  this  difference  is  probably  not  due  to  the 
failure  of  the  usually  more  reactive  salts  to  penetrate  the  cell  is  dis- 
closed by  the  finding  that  this  difference  in  reduction  inactivity,  in  some 
cases,  CEm  be  equalized  by  the  addition  of  other  substances,  such  as  loethy- 
lene  blue  (electron  transfer  agents). 

In  general,  however,  the  nitro  containing  tetrazoliums  behave  simi- 
larly, although  more  sliiggishly  than  do  the  non-nitro  tetrazoliums.  Repre- 
sentatives of  these  two  classes  have  been  studied,  a.)  Nitro  con5>oiuads 
are  poorly  reduced  when  glucose  is  supplied  to  the  cells,  the  disappear- 
ance of  glucose  from  the  medium  is  delayed,  and  the  amount  of  lactic  acid 
produced  is  increased  over  controls  without  tetrazolium.  gon -nitro  com- 
pounds on  the  contrary,  after  a  lag  phase,  are  readily  reduced.  Glucose 
utilization  proceeds  at  the  same  rate  as  in  controls,  but  here,  again, 
excess  lactic  acid  is  produced,  b.)  Glucose -6-phosphate;  on  the  contrary, 
results  in  rapid  reduction  of  nitro  tetrazoliuns,  and  no  reduction  of  non- 
nitro  tetrazoliums.  c.)  lodoacetate  strongly  inhibits  reduction  of  non- 
nitro  tstrasoliums  in  the  presence  of  glucose,  but  does  not  affect  reduc- 
tion with  glucose -6 -phosphate,  dc)  Significant  reduction  of  nitro  tetra- 
zoliums is  observed  in  the  absence  of  added  substrate  in  contrast  to  non- 
nitro  tetrazoliums  which  are  very  slightly  or  not  reduced. 

These  results  definitely  indicate  that  the  underlying  mechanisms  for 
the  reduction  of  non-nitro  and  nitro  tetrazoliimis  are  basically  different. 
These  stiidies  are  being  continued  to  further  elucidate  the  nechanisms 
involved  which  may  very  well  include  reactions  in  the  hexose  suonophosphate 
shunt  and  to  determine  the  extent  to  which  tetrazolium  salts  may  alter  the 
metabolism  of  cells, 

D.  SIGNIFICANCE  TO  NATIONAL  CAIOR  lESTITUIE 

Each  new  tool  in  science  contributes  to  the  sum  of  knowledge  by 
facilitating  a  new  or  more  detailed  group  of  observations  or  measurements. 
Although  UV  microscopy  has  long  been  used  to  study  absorption  properties 
of  biological  naterial,  the  methods  were  slow,  cumbersooie  and  limited 
largely  to  dead,  fixed  naterial,,  and  indirect  photographic  records.  The 
television  method,  by  permitting  direct  observation  of  W  absorption  and 
rapid  survey  of  large  numbers  of  cells  and  tissues,  both  fixed  and  living, 
greatly  facilitates  accumulation  of  data,  SOTJe  of  this  date  will  be  wsrelj 
confirmatory,  but  this  method  may  reveal  dynamic  changes  of  metabolic  acti- 
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vities,  particularly  In  living  cell  systems,  which  prove  of  considsrabl© 
interest. 

For  instance,  etizyvae  patterns  way  be  defined,  at  least  crudely,  with- 
out interrupting  or  disorganizing  cell  processes »  Cco^>arison  of  these 
systetns  in  normal  and  neoplastic  cells  will  add  to  basic  knc^ledge  of  the 
nature  of  the  cancer  cell.  Responses  of  the  cell  to  agents  such  as  chemi- 
cal inhibitors  and  x-ray  can  be  similarly  studied.  Time  lapse  motion  pic- 
ture stxadies  of  normal  graniilocytes  and  marrow  cells  promise  interesting 
observations  with  leukemia  cells o 

E.  PROPOSED  COURSE 

1.  Solution  of  the  remaining  technical  problem  of  a  dark  hum  band 
across  the  monitor  screen  is  necessary »  This  appears  to  be  due  to  the 
120  cycle  oscillation  of  the  mercury  arc  source  and  may  be  corrected  by 
rectifying  the  power  to  DC^ 

2>     Studies  will  be  continued  to  elucidate  the  mechanism  oS  bio~ 
logical  reduction  of  the  different  classes  of  tetrazoliiam,  their  possible 
specificities  in  living  cells,  and  their  effect  on  cell  metabolismo 

3»  Patterns  of  tetrazolium  reduction  in  different  types  of  cells 
will  be  recorded  and  time  lapse  photographs  mad©  to  record  rates  of 
reduction  as  well  as  changes  in  the  localissation  of  the  deposit. 
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Methods  Employed 


Methods  established  for  quantitative  drug  evaluation 
in  the  Laboratory  of  Chemical  Pharmacology,  NCI,  Other  applicable 
assay  procedures.  Standard  pharmacological  procedures. 

Major  Findings 

Starting  April  15,  1958,  in  accordance  v;ith  the  recom* 
mendations  of  the  Associate  Director  in  Charge  of  Research  and 
the  Clinical  Director  NCI,  a  drug  development  and  evaluation 
program  has  been  in  progress  for  the  further  study  of  compoxinds 
of  potential  clinical  interest.  This  was  considered  important 
as  an  aid  to  the  clinical  program  in  (a)  the  selection  of  dmgs 
for  clinical  trial  (b)  obtaining  of  basic  and  practical  infor- 
mation concerning  such  drugs  (c)  referral  of  specific  clinical 
problems  warranting  animal  experimentation.  The  program  is 
being  carried  out  by  Dr.  A,  Ooldin  as  Project  Officer,  J,  M. 
Venditti  as  Assistant  Project  Officer,  and  0.  A.  Brandner  as 
Assistant  Project  Officer,  (Adm. )*  on   contract  with  Microbio- 
logical Associates,  Inc.  The  Project  Officer  is  responsible 
for  the  program  directly  to  the  Clinical  Director  NCI,  and  the 
Associate  Director  in  Charge  of  Research  NCI.  Close  liaison  is 
maintained  with  the  various  groups  in  the  General  Bfedicine  Branch, 
and  the  Laboratory  of  Chemical  Pharmacology  as  well  as  other 
groups  in  the  intramural  program.  The  program  is  being  run  in 
close  coordination  with  the  Cancer  Chemotherapy  National  Service 
Center. 

The  methodologies  generally  employed  are  those  v;hich 
have  been  developed  in  the  Laboratory  of  Chemical  Pharmacology 
for  the  quantitative  evaluation  of  the  therapeutic  usefulness 
of  chemical  agents  in  experimental  cancer.  Additional  methods 
are  being  developed  in  the  Laboratory  of  Chemical  Pharmacology 
and  in  this  program.  Three  mouse  tumors  have  been  employed: 
leukemia  (L-1210),  sarcoma  (S-37),  and  carcinoma  (Ca-755). 
Assay  systems  have  now  been  developed  for  the  solid  tumors  as 
well  as  for  the  leukemia.  Other  tumor  systems  will  also  be 
employed  where  desirable. 

In  studies  involving  the  L-1210  tumor,  4?  compounds 
have  been  evaluated  quantitatively  with  respect  to  their  capacity 
to  Increase  the  lifetime  of  mice  with  advanced  tumor.  In 
addition,  certain  of  these  compounds  have  been  subjected  to 
additional  studies  involving  the  determination  of  optimal  schedules 
of  treatment,  etc. 

En^loylng  amethopterln  as  a  standard  for  antl-leukemlc 
activity,  the  following  compounds  have  been  tested  against 
advanced  L-1210  with  the  following  general  results. 


.^ftl 


Js  e  '  leanethopterln  effect 

U-8344 
A-139  (5C^  in  one  ©xperlment  and  3?^  in  a.  Becond  experiment 

experiment | 
6-Mercaptopurlne 
6-Mercaptopiirlne"rlboslde 
S-^Amino^lj  3?4-thladia2ole 
'ompounds  eliciting  20"=495^  of  the  amethopterin  effect 
4»teinopyrazolo<=(3j,4-D)  pyrlmidin® 
l«Metliyl-4»aminopyrazolo  (Ss^-D)  pyrlmidin® 
2'=Acetamido=l,3,4»thiadiazole 
6-Amlno  nicotinamide 

Trimethylcolchicinic  aoid,  methyl  ether 
6"Chloropurlne 
E-73  acetate 
Actinoraycin  D 
Mitomycin  C 
Sarcolysin 
L=Sarcolysln 
Degranol 
Carzinophilln 
A-»139  (see  I) 
TEPA 

Thio-TEPA  (see  l) 
MEPA 
OPS  PA 
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III«  Gompoimds  eliciting  0»1^  of  the  amethopterin  effect 

5  pyrazolo  pyrimidine  derivatives 
3  thiadiazole  derivatives 

3  purine  derivatives 

4  nicotinamide  and  nicotinic  acid  derivatives 

6  alkylating  agents  including  HN2,  Nitromin,  and  Bayer  3231 

Colcemide  (Optimal  daily  dose  not  reachedi  may  be  more 
effective  than  indicated) 

Miracil  D 

N-methyl-N-nltroso-N-nitro  guanidine 

In  addition  to  these  comparisons  of  antl-leukemic  effect- 
iveness  among  cor^ounds,  certain  compounds  have  been  subjected 
to  further  studies  including: 

1.  The  effect  of  the  schedule  of  treatment  as  well  as 
the  duration  of  treatment  on  the  activity  of  3'5'-dlchloroameth» 
©pterin  in  advanced  leukemia, 

2o  The  effect  of  the  route  of  administration  (oral  vso  SC) 
on  the  activity  of  3'5'-clichloroamethopterin  In  advanced  leukeniiac 

3«  The  relative  effectiveness  of  a  series  of  alkylating 
agents  given  as  a  single  treatment  against  early  leukemia. 

4.  The  Investigation  of  the  influence  of  sex  on  the 
anti- leukemic  effectiveness  of  E-73  acetatej  this  study  being 
prompted  by  the  observation  of  a  sex  difference  with  respect  to 
the  toxicity  of  this  compound. 

5.  The  Investigation  of  the  effect  of  the  route  of  admin- 
istration and  the  site  of  tumor  inoculation  on  the  capacity  of 
N-methyl-N-nitroso-N-nltro  guanidine  to  inhibit  early  leukemia. 
In  this  study  it  was  observed  that  when  the  ascitic  tumor  was 
treated  IP  daily  beginning  the  day  following  ttamor  inoculation, 
there  v;as  a  moderate  increase  in  median  survival  time  over  con- 
trols that  could  not  be  duplicated  by  SC  treatment  of  the  ascitic 
tumor  or  by  IP  or  SC  treatment  of  the  SC  tumor. 

With  respect  to  solid  tiamor  studies,  the  principle  aim  to 
date  has  been  the  development  of  quantitative  methods  by  v/hich 
comparisons  of  di»ug  effects  could  be  made.  Because  of  the 
gratifying  results  obtained  using  advanced  tumor  in  L-1210  studies^ 
similar  procedures  were  initially  employed  for  solid  tumor  studies = 
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'■,'hil©  6=MP  displayed  a  capacity  to  increase  the  lifetime  of  mice  with 
moderately  advanced  Ga-755j  no  compound,  including  N-methyl  Sormamide^ 
vras  able  to  accomplish  this  effect  in  mice  ;vith  advanced  S-37e  For 
this  reason^  the  decision  v/as  made  to  concentrate  initially  on  early 
tumor  studies  in  which  excellent  results  had  been  reported  vdth  respect 
to  the  ability  of  some  drugs  to  inhibit  or  retard  growth  of  local 
tumors o 

Of  the  compounds  tested  against  early  5>=>37s  n-methyl  formamide 
and  5='fluorouracil  produced  appreciable  tumor  inhibition  and  extensions 
in  survival  time  on  continuous  treatment.  HN2,  urethane,  azaserine, 
6-MP,  thioguanine,  U-8344*  and  thio=tepa  produced  some  tumor  inhibition 
at  toxic  dose  levels,  but  no  increases  in  survival  time  over  relatively 
wide  dose  ran(?os.  Daraprim,  DEP,  hydrocortisone,  amethopterinj,  4-'amino 
pyrazolo  (3,4-D)  pyrimidine,  and  8-azaguanine  failed  to  inhibit  tumor 
growth  even  at  dose  levels  which  proved  to  be  toxic  on  repeated  adm^ni3= 
tration.  In  general,  for  compounds  which  inhibited  tumor  growth  but 
failed  to  increase  survival  time,  it  appeared  that  doses  sufficiently  low 
to  avoid  toxic  deaths  had  little  effect  on  the  tumor,  and  that  doses 
sufficiently  high  to  inhibit  tumor  growth  were  toxic  on  continuous  treatment c 

In  order  to  investigate  the  possibility  that,  for  many  compounds ^ 
potential  therapeutic  usefulness  v/ss  being  masked  by  overtreatment,  an 
assay  system  w^s  employed  involving  the  treatment  of  early  sarcoma  and 
carcinoma  at  relatively  high  dose  levels,  but  limiting  the  duration  of 
the  treatment.  In  this  procedure,  treatment  is  discontinued  a  week  or 

more  prior  to  the  death  of  untreated  controls.  This  permits  a  temporal 
separation  of  toxic  deaths  from  tumor  deaths*  Thus,  the  toxicity  at 
each  dose  level  may  be  ascertained,  and  in  addition,  the  survival  time 
of  animals  surviving  toxicity  but  succumbing  to  tumor  may  be  detenninedo 
Various  compounds  may  then  be  compared  with  respect  to  their  ability  to 

increase  the  survival  time  of  mice  dying  of  ttimor  at  any  level  of  drug 
toxicity.  For  example,  it  was  found  that  a  dose  of  A<»139  which  killed 
50^^  of  the  mice  from  toxicity  produced  an  increase  in  the  lifetime  of 
the  survivors  which  was  about  10  dajrs  greater  than  that  elicited  by  a 
dose  of  HN  2  producing  equal  toxic  effects <, 

''Jlien  mice  bearing  Ca-755  were  treated  with  relatively  high  doses 
of  6»MP  in  the  limited=4uration  assay  system,  4  out  of  10  animals  receiving 
a  particular  dose  level  failed  to  develop  tumors  within  70  days,  while 
60  untreated  controls  all  succumbed  with  large  local  tumors  with  a  median 
survival  time  of  26  days.  These  results  suggest  the  possibility  that 
the  ability  to  completely  inhibit  tumor  developnent  may  be  employed  as 
an  additional  quantitative  measure  for  the  comparison  of  the  relative 
effectiveness  of  drugs.  The  use  of  this  type  of  experimental  methodology 
is  presently  xrnder  investigationa 
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Significance  to  the  Program  of  the  Cancer  Institute 

The  compounds  rated  as  positive  in  various  primary 
screening  programs  are  now  too  numerous  to  be  tested  clinically. 
The  Drug  Development  and  Evaluation  Program  has  provided  a 
means  for  helping  to  select  compounds  of  greatest  potential 
Interest  for  Clinical  investigation.  It  serves  to  evaluate  and 
develop  compounds  of  potential  clinical  interest,  from  a  pre- 
clinical point  of  view.  It  provides  a  mechanism  for  referral 
of  problems  arising  in  the  clinic  back  to  the  animal  level, 
for  further  exploration. 

Proposed  Course  of  Project 

During  the  next  year  the  various  aspects  of  this 
program  will  be  continued  and  e:q)anded  to  include  3  working 
teams. 


Bwpt  B  includad       T««        » — X 
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Buclget  Data 

Estimated  ObligationSc  ..<>  o ....  o ..».....» ^  <,,,.,.. .  .Fiscal  Year  1959 

Direct,  »„»■,  .o.  =  0  o  »,.,..«.  =  o »..« .,.,..  ,»„...  .$   124,100 

Reimbursements 

Clinical.  <>.<,.<>,..,  u ............  0 ......... . 

Other. o  o , o . o . o ,.,,...,....,, o ... o , o ., o ... .     42,500 

Total.,.....,.. 00... 00    166,600 

1/  Includes  Projects  No's; 

203  (a,b,c) 

204  (a,b,c) 

205  (a-1,  a-2;  b-1,  b.2,  b-3,  ^-4,  b-5) 

206  (a,b,c,d,e) 
209 

210  (a-1,  a-2^  a-3,  b,  c) 
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Form  ORP-2  Serial  No.    OADR-203  fa,  b,    c) 

December  195S  i.     Office  Assoc.   Dir.   la  Chg.   of  Res. 

Z,     Environmental  Caacer 
3,     Bldg.  10,   6-B-02.  Bethesda 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1958 

Part  A 

Project  Titles  -  Macroinoleculag  Polymers  as  Carcinogemc  Agents 

a.  Experimental  Studies  in  Water  Soluble  Macromoleculag  Chemicals, 
Polyvinyl  Pyrrolidone,  Dextran.  Polyvinyl    Alcohol,   Methyl 
Cellulose,  Starch 

Principal  Investigator  -  -  W.   C.   Hueper 

b.  Experimental  Studies  on  Water -Insoluble  Macromoleeular 
Chemicals;  -  Silicone  Rubber,   Silicone  Guin,  Silica,   Polyethylene, 
Polyurethane,   Ethyl  Cellulose 

Principal  Investigator  -  -  W.  C.   Hueper 

c.  The  Synthesis  of  Macromolecular  Paraffins 

Principal  Investigator  -  -  J.   H.   Seipel 

Man  Years  i  calendar  year  1958) 
Total:  3. 8 

Professionals       1 . 0 
Other;  2. 8 

a.     Experimental  Studies  in  Water  Soluble  Macromolecular  Chemicals; 

Polyvinylpyrrolidone,  Dextran.   Polyvinyl  Alcohol,  Methyl  Cellulose. 
Starch 

Principal  Investigator  =>  W.  C     Hueper 

Objectives:  -  Numerous  water  soluble  natural  and  synthetic  polymerized 

macromolecular  chemicals  are  extensively  used  ior  numerous 
industrial  and  medicinal  purposes,   such  as  hair  lacquers,  emulsifying  agents, 
protective  films,   food  thickeners,  laxatives,  protheses,   plagma  extenders, 
pharmacologic  retardants,  detoxicants,  and  suspending  and  solubilizing 
agents  of  medical  preparations.     Since  the  parenteral  implantation  of  a  con- 
siderable number  of  water  insoluble  polymers  had  resulted  in  the  develop- 
ment of  sarcomas  at  the  site  of  deposition,  it  was  of  interest  to  ascertain 
whether  or  not  also  wateje  soluble  pol3rinieys  share  thin  psfoperfcy  arf  v^^hether 
any  cancerous  reactions  resulting  from  their  introduction  into  experimental 
ani.mals  might  depend  upon  any  specific  chemical  composition  or  molecttlas 


ORP-2  -2-  Sv^rial  No.   OADR-203  fa) 

Calendar  Year  1958 

a.     Experimental  Studies  la  Wa^er  Soluble  Macromolecular  ChemicaJ-sg 

Pclyviayl  Pyrrolidone,  Dextraa.   PQlyviayl  Alcohol »  Methyl  Cellurogi e , 
Starch  Ccontinuied) 

structural  peculiarity  (shape  and  size  of  molecule,  cross  linking, 
molecular  malf ormatioiss ,  nature  of  reactive  end  groups). 

Methods  Employed:  -  The  follovtfing  water  soluble  carboxx  polymers  weg'e 

used  in  this  study:  -  Ten  (10)  different  types  of 
polyvinyl  pyrrolidoae  of  Americaia,  German  and  English  manufacture, 
ranging  in  average  molecular  weight  between  10,  000  and  300,  000,  and 
varying  in  the  character  of  their  end  groups,   cross  liffikages„  and  jnal- 
formations  because  of  different  catalysts  employed  in  their  manufacAuri«, 
The  predominant  molecular  shape  raevertheless,  for  all  PVPs  used  ics  a 
straight  chain.,     Three  of  th©  PVPs  were  of  the  medicinal  type„  the  others 
■were  either  technical  products  or  specially  prepared  samples  having  a 
narrow  moleculs.r  range  around  20,000„ 

Eleven  different  types  of  dextrans  v/ere  teatedo     These  polyglucoses 
varied  not  only  greatly  in  molecular  weight  (from  24.000  to  sevex-al 
million)  but  also  in  molecular  shape,  i=e.  ,  fromi  stras,ght  chain  molecules 
to  highly  branched  molecules . 

Polyvinyl  alcohol  and  methyl  cellulose  of  nnedium  average  miolecular 
weight  faround  60,  000)  and  a  soluble  starch  of  unknown  molecular  weight 
■were  also  tested  so  as  to  extend  the  spectrur/j  of  these  chemicals  stodied 
for  obtaining  the  basis  for  a  more  comtprehensive  evaluation  of  polyvinyl 
and  dextrose  pol'ymera. 

Mice  CC57  black),   rats  (Bethesda  black)  and  rabbits  (Dutch)  v»'ere 
used.     The  polymers  al'S^ays  were  implanted  as  po-wders  into  the  subcuta^t 
ous  tissue  and  into  the  peritoneal  cavity  of  miice  and  rafts  and  we.'re-  injected 
as  an  aqueous  solution  into  the  vein  and  peritoneal  ca-vity  of  rats  and  smice 
in  connection  with  the  testing  of  several  PVPs  and  dextrans.   While  in  most 
instances  where  the  polymers  "«^ere  implanted  as  powders  a  single  admin- 
istration ■was  used;  in  several  experiments  of  this  type  repeated  ij-nplanta- 
tions  at  the  same  site  were  made.   Solutions  of  the  polymers  always  -were 
injected  repeatedly.   The  ainounts  used  were  in  part  considerable,   in  a'a 
attempt  to  produce  storage  phenomena,   similar  to  those  reported  ps'eviousl- 
in  experiments  with  polyvinyl  alcohol,  snethyl  cellulose,  and  p®ctiRi,  since 
any  neoplastic  reactions  which  m.ight  b®  elicited  migh*  reflect  the  local 
and  systemic  distribution  and  retention  pattern  of  these  chesnicals  ia 
the  body. 

The  types  of  administrations  emiployed  and  fee  doses  given  are 
a!u,mm3.ri25ed  ia  table  1, 
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Major  Findings;  -    The  observations  made  in  the  present  studies  in    regard 

to  carcinogenic  properties  of  PVPs  confirmed  those 
previously  made  on  a  smaller  scale  CCancer.  10?8-18,  1957).     They  extended 
them  to  some  of  the  other  water  soluble  polymers  C^extran,   polyvirayl  alcohol) 
tested,  which  are  summarized  in  table  2.     It  ig  apparent,  however,   that 
polymers  of  the  same  general  type  but  produced  by  different  technical  pro- 
cedures and  varying  among  each  other  in  molecular  weight  and  configuration 
differ  greatly  in  their  carcinogenic  potency,  i.e.  ,   some  are  noncarcioogenic 
under  the  experimieatal  conditions  observed,  others  were  weakly  carcino- 
genic and  again  others  definitely  carcinogenic.     The  experiments  failed  to 
demonstrate  any  relation  between  any  specific  physical  and  chemical  molecu- 
lar qualities  of  tliese  polyiners  and  their  carcinogenic  propertieso     Afjinnala , 
especially  rabbits.  gi%'en  large  amounts  of  PVP,  moreover,   exhibited 
miarked  storage  phenomena  involving  the  brain  cells,   choroid  plexus,    pul- 
monary vessels,  aorta,  liver,   spleen,  lymph  nodes,  kidney,  and  bone 
mars-ow.   The  aortic  changes  were  of  atheromatous  nature,  morphologically 
identical  with  those  produced  by  hypercholesterolemia,   polyvinyl  alcohol, 
nn ethyl  cellulose  and  pectin. 

Significance:  -  The  observations  reported  provide  additional  evidence  in 

support  of  the  fundamental  concept  that  all  or  some  types  of 
cancers  belong  to  the  general  group  of  ''macromolecular  diseases".     They 
supply,  moreover,  adequate  evidence  serving  as  a  warmng  to  be  cautious 
in  the  parenteral  or  respiratory  introduction  of  these  agents  into  humans 
for  medical  or  cosmetic  purposes <. 

The  atheromatous  arterial  lesions  produced  by  PVPs  and  to  a  lesser 
extent  by  dextrane  demonstrate  again  the  impos'tant  causal  role  which 
colloidal  plasnriatic  macromolecular  disturbances  and  instability  seem  to 
play  in  the  production  of  atheromatosis  and  atherosclerosis  {Arch.   Pathol. 
33i  267-290,  1942;    Am.  Jo  Clin.   Path.   26;559"578,   1956).     These  experi- 
mental obaervations  onatherosclerotogenesis  are,  therefore,  of  etioiogic, 
diagnostic,   preventive  and  therapeutic  significance. 

Proposed  Course:  -  The  so  far  unfinished  experiments  with  two  specially 

prepared  German  PVPs  having  a  narrow  molecular 
weight  range  will  be  continued.  No  further  experiments  on  this  subject 
are  contemplated  at  the  present  time. 
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.;.OR-203  {, 
.:;:.iP  1958 
Table  2 
Neoplastic  Reactions  in  Mice,  Rats  and  Rabbits  Following 
Parenteral  Introduction  of  Water  Soluble 
Polynnegs 


PVP  4 
30,000 


Cheinical 

Molecular 

Route 
Admin, 

Species    : 

No. 

Ani- 

nmals 

No.    h  %  Tumors 

Weight 

Total 

Benign 

No.% 

Malig. 

PVP  1 

Subcut. 

Mouse 

50 

No.% 
0 

No.  % 

In.  Per. 

50 

0 

20,000 

Subcut. 

Rat 

30 

7(23) 

1(3) 

6(201 

In.  Per, 

30 

10(33) 

3(10) 

7(23) 

In,  Ven. 

15 

3(20) 

3(20) 

In,  Ven. 

Rabbit 

6 

0 

PVP  2 

Subcut, 

Mouse 

50 

3(6) 

3C6) 

In.  Per. 

50 

1(2) 

1(2) 

20.000 

Subcut. 

Rat 

30 

4(13) 

3(10) 

1(3) 

In.  Per. 

30 

6(20) 

5(17) 

1(3) 

In.  Ven. 

15 

2(13) 

2(12) 

1(1) 

In  Ven 

Rabbit 

4 

0 

PVP  3 

Subcut. 

Mouse 

50 

0 

In.  Per. 

50 

3|6) 

3(6) 

50.000 

Subcut. 

Rat 

30 

11(37) 

2(7) 

9(30) 

In  Per 

30 

7(23) 

2(7) 

5(16) 

In.  Ven 

15 

6(40) 

1(7) 

5(33; 

In    Ven 

Rabbit 

3 

0 

Subcut. 


Mouse      50 


1(2) 


In  Per 


50 


Subcut.        Rat 


30 


11(37) 


2(7) 


In  Per, 


30 


9(30) 


In,  V@n 


15 


3|20) 


In.  Ven        Rabbit 


PVP  5 
10,000 


Subcut.        Mouse      30 


In.  Per . 


30 


1(3) 


Subcut. 


Rat 


20 


6(30) 


In.  Per. 


20 


4(20) 


1(31 


PVP  6 
50.000 


PVP  7 
50 , 000 


In.  Per.       Rat 


20 


unfinished 


Subcut. 


Rat 


30 


7(23) 


Rep.  Sbc. 


30 


In,  Ven.       Rabbit 


In,  Per, 


Rat 


30 


unfinished 


Subcut.       Rat 


30 


2(7) 


Rep.  Sbc. 


30 


7(23) 


In.  Ven.       Rabbit 


Plasmosan 
50.000 


In,  Ven. 


Rabbit 


8(27) 


2(7)  _ 
5(16) 


PVP  K17 

18 „ 000 


In.  Per,       Rat 
In,  Per.       Rabbit 


35 
6 


unfinished 


PVP  KE5 
23.000 


In.  Pes-. 
In.  Per. 


Rat 


35 
6 


unfinished 


120,000 

PVA 


Subcut. 


Rat 


25 
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Table  Efcont) 
Neoplastiig  Reactions  in  Mice„  Rats  and  Rabbits  Following 
Parenteral  Introduction  of  Water  Soluble 
Polymers 


.Chemical 
Molecular 

Route 

Admin. 

Species 

No. 
Ani- 
mals 

No. 

&  %  Tumors 

.Weight 

Total 

Benign           Maligo 

Methocel 
140.000 

Subcut. 

Rat 

25 

No.   % 
1(4) 

No.   %            No.% 
1(4) 

^.^  ^  .^  _j;^xtran  1 
\^'    20.000 


Subcut. 

Mouse 

40 

4(10) 

4(10) 

In.  Per. 

20 

1(5) 

1(5) 

Subcut. 

Rat 

20 

7(35) 

2(10) 

5(20) 

In.  Per. 

20 

4(20) 

2(10) 

2(10) 

In.  Ven. 

Rabbit 

3 

0 

Subcut. 

Mouse 

40 

1(2) 

1(2) 

In.  Per. 

20 

6(30) 

2(10) 

4f20) 

Subcut. 

Rat 

20 

3(15) 

1(5) 

2(10) 

In.  Per. 

20 

4(20) 

1(5) 

3(15) 

Dextran  2 
100,000 


In.  Ven. 


Rabbit 


Sev.  Million 
Desctran  3     Subcut. 


Mouse      35 


75,000 
Dextran  4 


2(6) 


Subcut.        Mouse      30 


1(3) 


H.   Br, 
Dextran  5 


Subcut. 


Mouse      28 


3(10) 


H.   Br. 
Dextran  6 


Subcut.        Mouse      13 


H.Br. 

Dextran  7 


Subcut.        Mouse 


37.500 
Dextran  8 


1(10) 


3(10} 


liHL 


Subcut,        Mouse      40 


1(21 


In.  Per. 


20 


1(4) 


Subcut.        Rat 


20 


2(10) 


In.  Ven.       Rabbit 


300,000 
Dextran  9 


Subcut. 


Mouse      40 


im. 


In,  Per. 


20 


2(10) 


im. 


2(10) 


Subcut.        Rat 


20 


In.  Per. 


20 


>(25) 


(25)        - 


In.  Ven. 


Rabbit 


89,400 
Dextran  10 


Subcut,        Mouse      40 


fo-  PgK, 


20 


Subcut, 


Rat 


20 


-412Q. 


2«10) 


In.  Per. 


20 


4(20) 


1(7) 


3(13) 


In.  Ven.       Rabbit 


2(70) 


1(35) 


71.400 
Dextran  11 


Starch 


Subcut. 


Mouse      40 


3(7) 


In.  Per. 


20 


Subcut.        Rat 


20 


2110 


In,  Per. 
In,  Ven. 
"Subcutl 


TO 


4120 


TTTF 


2(10) 


Rat 


2. 
30 


2(66)  ■ 

"Tczop" 


In,  Per. 


30 
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Publications;  -  W.   C.  Hueper,   Experimental  Carciaogenic  Studies  in 

Macroinolecular  Chemicals.   11=     Carciaogenic 
Studies  on  Y/ater  Soluble  and  Insoluble 
Macromolecules.     Arch.   Pathol,  in  press. 
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ORP-2  -  5  -  Serial  No.   OADR-E03  (b) 

Calendar  Year  1958 

b.     Experimental  Studies  on  U'ater-Insoluble  Macromolecular  Chemicals; 
Silicone  Rubber,   Silicone  Gum,  Silica.   Polyethylene.   Po lyur ethane , 
Ethyl  CelluloBe 

Principal  Investigator  —  W.   C.   Hueper 

Objectives;  -  The  rapidly  increasing  use  and  diversity  of  polymer  plastics 

in  industry,  their  growing  employment  in  consumer  goods 
and  their  parenteral  introduction  into  the  human  body  for  medicinal  purposes 
have  created  a  serious  problem  from  a  public  health  viewpoint,   since  many 
of  the  water  insoluble  carbon  and  silicon  polymers  have  been  found  to  elicit 
cancerous  reactions  when  implanted  into  rats  and  micec     Since  many  of 
these  materials  are  being  looked  upon  as  chemically  rather  inert,  the  questioEi 
has  arisen  whether  the  carcinogenic  lesions  develop  in  response  to  chemiicals 
released  slowly  from  such  polymers  under  the  influence  of  metabolic  proc- 
esses of  the  host  organism,  or  whether  they  depend  upon  surface  forces 
related  to  the  physical  state  of  a  polymer,  i.  e.  ,  whether  it  is  present  as  a 
cube,  as  an  intact  or  perforated  film  or  as  a  powder^,  and  whether  it  gives 
rise  to  the  formation  of  a  fibrous  capsule  which  allegedly  is  essential  for 
the  subsequent  development  of  a  sarcomatous  growths     Consideration, 
moreover,  had  to  be  given  in  this  respect  to  the  unsaturated  nature  of  the 
end  groups  of  these  polymers  and  to  the  possibility  that  in  certain  polymers 
side  chains  might  undergo  chemical  changes  in  the  body,  i<,  e,  ,  in  polyurethane 
polymers  the  cyano  groups,  for  instance,  might  be  reduced  to  amino  groups 
and  the  monomer  nnember  of  the  polymer  may  assume  a  close  resemblance 
to  certain  carcinogenic  dipheayl-  and  triphenyl  methane  dyes.     These  con- 
siderations entered  into  the  planning  of  the  experiments  on  water  insoluble 
polyiners,  which  complemient  those  conducted  on  the  wate?  soluble  mac:ro- 
moleculeso 

Methods  Employed:  -  The  polymers  available  as  films »   plates,   rods, 

sponges,  or  powders  were  implanted  subcutaneous ly 
and/ or  intra peritoneally  into  mice  and/or  rata  CC57  black  mice,  Bethesda 
black  rats).     Fifty  (50)  mice  and  thirty  fSO)  rats  were  usually  employed 
for  each  polymer,   each  physical  state,  and  route.   The  following  materials 
were  thus  tested;  -  -  Polysilicone  rubber  fSilastic),   polysilicone  gunn, 
silica  padded  to  the  gum  in  the  preparation  of  the  rubber  similar  to  the 
addition  of  carbon  black  to  the  natural  and  synthetic  carbon  gumis).   poly- 
urethane plastic  available  as  a  she     ,   sponge,  and  powder,   ethyl  cellulose 
powder,  and  polyethylene  film,   cube,  and  powder. 

A  listing  of  the  various  experiments  perforzrsed  is  presented  in  table  1. 
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Major  Findings  s  -  The  experience  showed  that  silicon  rubber  having  a 
net  molecule     and  subjected  to  the  action  of  bensoyl 
peroxide  producing  many  cross -linkages  between  the  linear  molecules  of 
the  original  latex^   displayed  considerable  carcinogenic  properties  when 
implanted  subcutaneously  into  rats  (table  2).     The  silicon  gum,   on  the 
other  hand,  had  at  beat  under  such  conditions,  a  weak  carcinogenic  effect. 
No  definite  carcinogenic  action  was  dennonstrable  so  far  for  any  of  the 
various  forms  of  polyurethane  tested  by  different  routes.     It  seenns  indeed 
that  this  material  is  actually  completely  decomposed  in  the  tissues  of  the 
rat.     It  is,  moreover,   remarkable  that  polyethylene  seemed  to  elicit 
tumors  around  the  implant  when  introduced  into  the  abdominal  cavity  of 
rats  in  the  form  of  a  rolled  up  film  (in  6  of  17  dead  animals)  but  not  when 
present  as  a  cube,   sheet  or  powder.     Capsule  formation  scarcely  can 
assume  any  determining  role  in  the  development  of  such  tumors,   since 
encapsulation  was  present  also  for  the  implanted  cubes  and  sheets.     Mere 
size  of  surface  also  cannot  be  important,   since  the  film  was  tightly  rolled 
up  and  therefore,  did  not  offer  for  any  ready  action  of  forces  related  to 
factors  of  physical  surface. 

Significance;  ■=  -  The  observations  reported  do  not  support  the  view  that 

the  size  and  shape  of  the  surface  of  water  insoluble 
polymers  parenterally  introduced  into  rats  bear  a  consistent  relation  to 
the  development  of  sarcomas  around  the  implant,    A  similarly  negative 
relation  exists  between  the  formation  of  a  fibrous  capsule  around  the 
unplant  and  subsequent  sarcogenesis.     It  is  more  likely  that  specific 
chemicals  slowly  released  from  the  polymer  implants  in  sufficient  amounts 
are  responsible  for  cancer  formation. 

Proposed  Course:  -  -  The  experiments  will  be  terminated  during  the 
coming  year. 


Part  B  Included  -  -  -  YES 


Publications  -  = 'See  Project  OADR=-203fa)  on  Yfater  Soluble  Polymers, 
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Table  2 

Neoplastic  Reactions  in  Mice,  Rats  and  Rabbits  Following 
Parenteral  Introduction  of  Water  Insoluble 
Polymers 


Chemical 
Molecular 

Route 
Admin. 

Species 

No, 

Ani- 
mals 

No.   &  %  Tumors 

Weight 

Total        Benign          Malig. 

Eth.   CeL 

Subcut, 

Rat 

25 

3(12)                                    3U2J 

Silaistic 
Rubber 


Poly- 
ur  ethane 


Subcut.        Rat 


30 


16(55) 


3C10) 


Per. 


1(3) 


13(43) 
IC3) 


PolysiL 

Subcuto 

Rat 

30 

2(6) 

1(31 

1(3) 

Latex 

Int.  Per. 

30 

5(17) 

5(1?) 

Silica 

Subcut 0 

Rat 

45 

8(18) 

2(4) 

6(14} 

Into  Per 0 

30 

6(20) 

1(3) 

5(17) 

Subcut.        6x30 
Into  Per. 
Disc;  Sponge; 
Powder 


Unfinished 


Poly- 

Int. Per. 

Cube; 

ethylene 

Disc; 
4x30; 

Film 
Powder 

Unfinished 

Normal 

Rat 

200 

20(10)            3(1) 

iTC:^ 

Controls 

Treated 

Mouse 

840 

6(0.7) 

6(0.71 

Controls 
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c=     The  Synthesis  of  Macromolecular  Paraffins 

Principal  Investigator  -  -  Jo   Ho  Seipel 

Objectives:  -  -  The  experimental  production  of  cancer  in  rats  and  mice 

by  the  parenteral  implantation  of  various  macromolecular 
polymeric  materials,  including  these  apparently  inert  chemically  such  as 
polyethylene  and  polyperfluoroethylene  CTeflon),   suggested  an  investigation. 
of  the  carcinogenicity  of  related,  more  simple,  long  chain  materials,   such 
as  the  paraffins,  in  view  of  their  widespread  use  as  food  packaging  materials, 
and  the  influence  of  structure  on  such  carcinogenicity. 

Methods  Employed:  -  -  As  polyethylene,   except  for  a  minor  cross  chain 

branching,  is  essentially  a  high  molecular  weighs 
paraffin  hydrocarbon,  and  is  the  simplest  of  the  commonly  used  polymers, 
in  addition  to  having  been  completely  tested  for  carcinogenicity,  a  direct 
analogy  can  be  drawn  between  it  and  the  long-chain  nornnal  paraffin  hydro- 
carbons.    For  testing  purposes  a  typical  normal  paraffin  hydrocarbon  is 
in  process  of  synthesis  of  chain  length  of  as  long  as  possibles  -Cj,^^  H__ 
is  being  aimed  at  although  no  similar  paraffins  of  close  molecular 
weight  have  been  prepared.   This  will  be  implanted  in  rats  and  mice  in 
various  forms  as  well  as  purified  and  analysed  polyethylene  in  a  similar 
group  for  controls. 

Major  Findings;  -  -    Despite  an  apparently  adequate  number  of  literature 

long-chain  paraffin  syntheses,  these  have  not  been 
repeatable  in  this  laboratory.     Other  approaches »   such  as  the  use  of 
t-butyl  malonate,   t~ butyl  acetoacetate,  acylations  with  dibasic  acyl 
halides,  and  use  of  long-chain  half  ester  acyl  halides  have  been  equally 
unsuccessful.     The  approach  using  ethyl  t-butyl  malonate  which  appeared 
to  be  usable  and  was  pursued,  failed  to  give  the  expected  results. 

Proposed  Course:  -  -  Project  has  been  discontinued. 


PART  B  Included  -  -  -NO 
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Deco   1958  le     Office  Assoc.    Diir.  la  Chg.  of 

2.  Environmental  Cancer 

3.  Bldg.   10,   6-B-02,  Bethesda 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1958 

Part  A.     Project  Title: 

Carcinogenic  Studies  on  Petroleum  Substitutes  and  Synthetic  .Liquid 

Fuels 

a.     Carcinogenicity  of  Shale  Oil  Fractions  of  LjO'w  Boiling  Point  and  Free 

of  3.4-Benzpyrene 

Principal  Investigator  -  W.   C   Hueper 

Other  Investigators  -  H.   Cahnmann 

bo     Carcinogenic  Studies  on  3,  4-Ben2ifIuoranthene 

Principal    Investigator  -  M.   Kurataune 

Other  Investigators  -  W.  C.   Hueper 

Co     Carcinogenic  Studies  on  Road-and  Roofing-Asphalte  (Petroleum) 

Principal  Investigator  -  W,   C.   Hueper 

Cooperating  Unitss  -  -  -  - 

Man  Years  ^calendar  year  1958) 
TotaL  0. 9 

Professional!       0.4 
Others  0 .5 

a.     Carcinogenicity  of  Shale  Oil  Fractions  of  Low  Boiling  Point  and 
Free  of  3o4-Benzpyrene 

Objectives:  -  -  The  present  project  represents  a  special  and  concluding 
facet  of  extensive  studies  carried  out  for  several  years 
for  determining  the  carcinogenicity  of  various  petroleum  substitutes 
(shale  oil,   coal  oils  prepared  by  either  the  Bergius  or  Fischer- Tropsch 
methods).     Observations  made  on  low  boiling  fractions  of  the  two  types 
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of  synthetic  coal  oils  as  well  as  by  other  investigators  on  similar  frac- 
tioi^s  of  petroleum  and  coal  tar  derivatives  haa  indicated  that  they  possess 
carcinogenic  properties  although  being  free  of  3,  4-benzpyrene  or  con- 
taining presumably  constituents  boiling  well  below  the  boiling  point  of 

this  carcinogen. 

Methods  Employed:-  -  Because  of  the  practical  and  scientific  iixiportance 
of  these  observations,   sixteen  low  boiling  fractions 
of  AsTjericara  shale  oil  (boiling  from  below  380OF.   to  950OF.)  were  studied 
for  carcinogenic  responses  in  C57  black  mice  to  intramuscularly  injected 
material. 

Major  Findings;  -  -  Sarcomatous  reactions  were  obtained  with  nine  (9)  of 

these  fractions,  all  of  which  were  free  of  3,4-be^-iz- 
pyrene.     The  observations  made  show  that  the  carcinogenic  potency  of 
crude  shale  oil  is  only  in  part  attributable  to  its  3,4-benEpyrene  content 
and  that  other  so  far  unidentified  carcinogenic  chemicals  esdst  in  shale 
oil  and  in  some  of  its  low  boiling  fractions. 

Significance:  -  -  The  observations  add  to  the  growing  evidence  concerning 

the  carcinogenicity  of  petroleum,  shale  oil  and  coal  tar 
fractions  distilling  well  below  700°F  and  extensively  used  in  the  human 
economy  as  lubricants  and  solvents. 

Proposed  Course;  -  -  This  is  the  final  report  on  the  experimental  studies 
conducted  on  American  shale  oil. 

Part  B  Included YES 
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Part  B  -  - 

Publications  -  -  Hueper,   W.   C     aad  Cahnmami,  H,  J   ,  Carcinogenic 
Bioassay  of  Benso[a  pyrene  Free  Fractions  of 
American  Shale  Oil.   Arch.   PathoL   65s608-6l4,   1958. 
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Part  A,      Project  Title:  fcont) 

Carciaogenic  Studies  oa  Petyoleum  Substitutes  and  Synthetic 
Liquid  Fuels 

b.     Carcinogenic  Studies  on  3,  4-Benafluorapthene 

Principal  Investigator  -  M     Kuratsune 

Other  Investigators  -  W.   C.   Hueper 

Objectives;  -  -  Recent  studies  of  several  investigators  of  tarry  air  pollu- 
tants,  shale  oil,   petroleum  oil,  and  coffee  roast  soot, 
revealed  an  aronaatic  polycyclic  hydrocarbon  giving  an  ultraviolet  spectrum 
resembling  in  several  respects  closely  that  of  3,4-benzpyrene.     Since, 
for  this  reason,   3,  4-benzfluoranthene  might  possibly  be  mistaken  for 
3,  4-benspys'ene,  it  was  pertinent  to  deternnine  whether  it  possesses  any 
carcinogenic  properties. 

Methods  Emipioyed:  —  Forty  C57  black  mice  were  intramuscularly 

injected  with  0.  2  cc.   of  a  3,  4-benafluoranthene 
solution  containing  2.  5  mg,  of  the  cheniical  in  1  cCo   of  tricaprylin.  Fifteen 
rats  of  the  Bethesda  black  strain  received  by  the  same  route  0.4  cc.  of 
this  solution. 

Major  Findings:  -  -  None  of  the  ten  rats  which  died  so  far  had  a  tumor 

and  only  one  of  the  40  mice  developed  a  tumor  of 
the  thigho     However,  an  identical  cancerous  reaction  was  observed  in 
one  of  the  control  mice  injected  with  the  vehicle,  tricaprylin,  only. 

Significance:  -  -  Since  the  usual  two -year -observation  period  hais  almost 
elapsed,  it  is  safe  to  conclude  that  this  chemical  is  not 
carcinogenic  to  mice  and  rats,  when  administered  parenterally  in  the 
amounts  used.     The  definite  spectroscopic  differentiation  between 
3,  4-benspyrene  and  3 , 4-benzfluoranthene  in  the  analysis  of  chemical 
mixtures  is  of  importance  in  carcinogenic  respects., 

Proposed  Courses  -  -  The  experiment  will  be  terminated  early  next  year^ 

Part  B    Included  -  -  NO 
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Part  A  -  Project  Title- (cont)  Carciaogenic  Studies  on  Petroleum 
Petroleum  Subatitutes  &  Synthetic  Liquid  Fuels 

c.     Carcinogeaie  Studies  on  Road-  and  Roofing  Asphalts  (Petroleum) 

Principal  Investigator  -  W.   C.   Hueper 

Objectives;  -  -  The  extensive  use  of  petroleum  asphalts  for  numerous 

industrial  purposes  entailing  cutaneous,   respiratory  and 
.ingestive  contact  of  large  numbers  of  individuals  with  these  agents  for 
occupational  and  environmental  reasons  necessitated  an  exploratory  study 
of  one  roofing  asphalt  and  four  different  road  asphalts  for  carcirAOgenic 
properties,   since  reliable  data  on  this  aspect  seemed  to  be  lacking  in  the 
published  literature,  although  available  in  the  records  of  asphalt  manu- 
facturers.    The  asphalts  used  in  these  experiments  were  not  blended  with 
any  fuel  oil  or  solvent.     The  fuel  oils  used  for  the  purpose  of  curing  road 
asphalts  are  likely  to  possess  carcinogenic  properties.   The  road  asphalts 
studied  were  supplied  by  the  Bureau  of  Road  Construction,  11=   S»   Depart- 
inent  of  the  Interior. 

Methods  Emiployedi  -  -    Mice  were  painted  Z  times  weekly  wi'fla  the  asphalts 

as  well  as  once  intramuscularly  injected  with 
0,  1  cc.  of  asphalt  in  tricaprylin.  Fifty  C57  black  mice  were  employed  for 
each  asphalt  and  for  each  route  of  administration.   Thirty  rats  (Bethesda 
black)  were  intramuscularly  injected  with  0,2  cc,   of  asphalt. 

Five  (5)  rabbits  were  painted  on  the  dorsal  surfaces  of  both  ears  and 
on  two  sites  of  the  back  with  each  of  the  four  road  asphalts  twice  a  week. 

Major  Findings:  -  -  Gross  evidence  of  cancerous  reactions  at  the  sites 
of  application  of  the  asphalts  was  observed  in  mice 
and  rats  after  E  years  of  treatment,  as  suimmarized  in  the  following  table. 

Tumors  at  the  Sites  of  Administration  of  Petroleum  Asphalts 
Type  of  Asphalt  Type  of  Administration 

Intramuscular  Injection     Cutaneous  Painting 

Mice  i         Rats 
Venezuela  Oil  0  2 

Oklahoma  Oil  0  5 

California  Oil  4  7 

Mississippi  Oil  2  2 

Roofing  Asphalt  -  - 
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Mice 

Rabbits 

1 

0 

1 

0 

0 

0 

1 

0 

1 

» 
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Significaace:  -  -  The  observationa  made  indicate  that  road  asphalts 

possess  a  relatively  weak  carcinogenic  property  for 
the  epidermis  and  connective  tissue  of  mice  and  rats,  but  none  for  the 
epidermis  of  rabbits  under  the  experimental  conditions  employed,,     These 
findings  are  of  some  importance  from  the  viewpoint  of  possible  sources 
of  urban  air  pollution.   They  have  been  of  distinct  interest  to  the  president: 
and  vice  president  of  the  American  Asphalt  Institute  who  have  shown  their 
interest  in  the  developm.ent  and  outcome  of  this  investigation  by  periodic 
visits  with  the  Environmental  Cancer  Section. 

Proposed  Courses  -  -  After  a  histologic  study  of  the  pertinent  tissues 

of  the  animals  used  has  been  made,  a  brief  report 
will  be  prepared  for  publication.  Further  experiments  on  this  materiail 
are  not  contemplated  at  the  present  time,. 


Part  B  Included  --NO 


ORP-2  Serial  No.    OADR-205    (a-i,  a-2, 

Dec.  1958  ^-l,b-2.b-3,b-"4. 

b-5) 
1„     Office  of  Assoc.   Dir.   in  Chg.  of  Reg 
Z.     Environmental  Cancer 
3«     Bldg.   10,   6-B-02.   Bethesda 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1958 

Part  A 

Project  Title;  -  Experimental  Studies  in  Metal  Cancerigeneais 

a .     Experimental  Studies  on  Cancerigeni c    Properties  of  Metalli c 
Nickel 

1.    Prolonged  Inhalation  of  Powdered  Metallic  Nickel  in 
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Combination  with  Small  Concentration  of  Sulfur  Dioxide 
by  Guinea  Pigs,   Rats  and  Hamsters 

Principal  Investigator  -  W.  C.   Hueper 
Other  Investigator  -  -       Wm.   W.   Payne 

Zo     Intra  pulmonary  Injection  of  Nickel  Suspensions  in  Gelatin 
Solution  Into  Rats 

Principal  Investigator  -  -  W.   C.   Hueper 

b.     Biologic  and  Biochemical  Studies  on  the  Cancerigenic  Action 
of  Chromium  and  Chromium  Compouridg 

1.  Intrapleural,  Entramugcular  and  Intratracheal  iBJeetions 

of  Chromite  Ore  Roast  and  of  Several  Pure  Chromium 
Compounds. 

Principal  Investigator  -  -  W.   C.   Hueper 
Other  Investigator  -  -  -  -  Wm.   Y/.   Payne 

2.  Chronic  Inhalation  of  a  Miastvare  of  Chromite  Ore  and  Cteomite 

Ore  Roast  with  Limestone  Dust  and  Its  Effect  on  the 
Respiratory  Organs  of  Mice,  Rats.   Guinea  Pigs  &  B.abbitsi» 

Principal  Investigator  -  -  W.  C     Hueper 
Other  Investigator  -  -  -  -    Win,   W.   Payne 

3.  Characterization  and  Bioassay  of  Dust  from  a  Chromate  = 

Producing  Plant 

Principal  mv&stiga.taT  -  vvrn.    v;  ,   Payne 

Other  Investigator  -  -  -    V/.   C.   Hueper  fPathologf) 
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b.   (cont)  Biologic  aad  Biocl^eniical  Studies  on  the  Cancerigemc 
Action,  of  Ctoomimn  Se  Chromium  Compounds 

4„     Biocheinical  Studies  iii  Chromium  Cancegigeaesia 

Principal  Investigator  -  -  C.   H.   Grogan 

Other  Investigator  -  -  ~  -  W     C.   Hueper 

5 :     Prolonged  Inhalation  of  Chronic  Oxide  and  of  Zinc  Chrcmafg 
Barium  Chronnate  St  Lead  Chromate  by  Rata 

Principal  Investigator  -  -  W.   C.   Hueper 
Other  Investigator  -  -  -  -   Wm,   W.   Payne 

Man  Years  (calendar  year  1958) 
Total:  3.  5 

Prof es  sionals       1 .  8 
Other:  1 .  7 

a- 1 .     Prolonged  Inhalation  of  Powdered  Metallic  Nickel  in  CombiRatiea 
with  Small  Amounts  of  Sulfur  Dioxide  by  Guinea  Pigs,,  Rat@ 
and  Hamster  a 

Objectives s  -  =•  Epidemiologic  data  on  cancer  of  the  nasal  cavity,   nasal 

sinus  and  lung  in  nickel  matte  refinery  workers  in  England. 
Canada  and  Norway  indicates  the  existence  of  an  occupational  respiratory 
cancer  hazard  for  members  of  this  worker  group„     Similar  investigation© 
on  other  worker  groups  having  contact  with  dust,  fumes  and  miste  of  nick?V; 
and  its  compounds  are  nonexistent^  Since  workers  in  such  operations  have 
contact  with  chemiicals  other  than  nickel,  it  was  important  to  dennonstrate 
by  experimental  methods  the  exact  chemical  nature  of  the  carcinogenic 
agent  to  which  the  particular  workers  becoine  exposed  and  which  elicl;s 
the  cancers  in  different  parts  of  the  respiratory  tract 

iDoll,  R.  ,  Cancer  of  the  Lung  and  Nose  in  Nickel  Workers.     Brito  J. 
Induat»  Med=   15? 217.  1958 

Morgan,  J„   Go,  Some  Observations  on  the  Incidence  of  Respiratory  Cancer 
in  Nickel  Workers.     Brit,   J.   Indust.   Med.   15s 224,   1958 

Williame,   W.   X  ,  The  Pathology  of  the  Lungs  in  Five  Nickel  Workers. 
Ibid.   15;  235,   1958 

Sundermann,  F.   Wm.  and  Kincaid,  Jo  F    ,   Nickel  Poisoning.   II«   Studies 
on  Patients  Suffering  from  Acute  Exposusce  to  Vapors  of  Nickel 
CarbonyL.   J^A.M.A.   I55i889„   I9S4,. 

.-.xTi,  J;',    vvrn,   efi  ai.  ,  WicKel  Poisoning.    . 
Rats  to  Nickel  CarbonyL  Archo  Industr.   Health.   16j4B0,1^; 
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Methods  Employed;  -    Previous  experiments  had  demonet?ated  that 

metallic  nickel  parenterally  introduced  into  the 
femur,  muscle  tissue  and  pleural  cavity  of  rats  and/or  rabbits  causes  the 
development  of  sarcomas  in  an  appreciable  aumber  of  such  animals »     In 
more  recent  experiments  on  guinea  pigs  and  rats  exposed  for  up  to  two 
years  to  the  inhalation  of  metallic  nickel  dust,  it  was  shown  that  prac- 
tically all  guinea  pigs  and  many  rats  developed  multicentric  adenomatoid 
foriTiations  of  the  alveolar  lining  and  hyperplastic  proliferations  of  the 
terminal  bronchiolar  epithelium.     One  guinea  pig  had  an  anaplastic  car- 
cinoma of  multicentric  origin  affecting  the  lung. 

With  this  conclusive  evidence  on  the  carcinogenic  properties  of 
nickel  available,  it  became  pertinent  to  conduct  inhalation  expsrinmeRts 
which  duplicated  more  closely  exposure  conditions  existing  in  industrial 
operations  with  demonstrated  respiratory  cancer  haaards  to  workers. 
Recent  investigations  on  pulmonary  cancer  hazards  froin  general  urban 
air  pollutants  and  from  cigarette  smioking  had  called  attention  to  the 
probable  potentiating  and  supporting  action  exerted  on  therffect  by 
respiratory  carcinogens  by  nonspecific  respiratory  irritants,   such  as 
oxides  of  nitrogen  and  sulfur.     Since  sulfuric  acid  is  used  in  the  refinimg 
of  nickel  ore,  workers  employed  in  this  operation  have  contact  with 
sulfuric  acid  mist  in  addition  to  becoming  exposed  to  various  types  of 
nickel  dust,  fumes  and  vapors. 

Rats  and  hainsters  are  being  exposed  to  metallic  nickel  dust  com- 
bined with  sulfur  dioxide  in  very  low  concentrations,   so  as  to  test  the 
effectiveness  of  this  mixture  in  carcinogenic  respects  on  the  respiratory 
system.     Guinea  pigs  originally  entered  in  this  experiment  had  to  be 
withdrawn  because  of  an  extremely  high  mortality  from  subacute  pul- 
monary inflammation. 

Major  Findings;  -  -  None  so  far. 

Significance;  -  The  experiments  may  give  v^aluable  information  on  the 
practical  importance  of  mixed  exposures  |carcincgen 
plus  irritant)  frequently  encountered  under  occupational  as  w«ll  ae 
general  industrial  conditions  in  ths  production  of  cancers  of  the  lung. 

Proposed  Course:  -  The  experirnents  will  be  continued  until  a  maximal 

exposure  period  of  two  years  has  been  reached, 
i.  e.  ,  in  about  20  months. 


PART  B  Included YES 
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PART  B 


Publications;  -  Hueper,   W.   C,   Experimental  Studies  in  Metal 
Cancerigenesis.     IX.     Pulmonary  Lesions  in 
Guinea  Pigs  and  Rats  Exposed  to  Prolonged 
Inhalation  of  Powdered  Metallic  Nickel, 
Arch,   Pathol.    65:600-607.   1958. 
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a-2o     Intrapulmorary  Injection  of  Nickel  Suaperasions  in  Gelatin 
Solution  lato  Rats 

Principal  Investigator  -  W.   C     Hueper 

Objectives:  -  -  Previous  experiznents  using  a  pulmonary  introduction  of 
metallic  nickel  dust  by  inhalation  had  given  a  relatively 
meagre  yield  of  preneoplastic  and  neoplastic  lesions.     Because  of  the 
possibility  that  these  results  might  be  due  to  either  an  intrapulmonary 
introduction  of  insufficient  amounts  of  nickel  or  to  an  inadequate  contact 
of  the  inhaled  nickel  with  the  bronchial  mucosa,  it  was  considered  desirable 
to  inject  definite  amounts  of  powdered  nickel  directly  into  the  lungs  of 
Bethesda  black  rats  in  an  exploratory  experiment  for  testing  the  validity 
of  these  assumptions. 

Methods  Employed:  -    Approximately  O.lScc.   of  a  20%  suspension  of 

powdered  metallic  nickel  in  a  10%  gelatin  solution 
was  injected  through  the  thoracic  wall  directly  into  the  right  lung  of  tenflO) 
female  Bethesda  black  rats,  about  3  months  old. 

Major  Findings:  -  -  None  so  far, 

Significanc®?  -  The  growing  interest  in  non-tobacco  agents  which,  as 

occupational  and  environmental  air  pollutants  might  take 
part  ia  the  ps-oduction  of  cancers  of  the  human  lung,  make  advisable  a 
thorough  investigation  of  various  metallic  agents  for  carcinogenic  properties 
to  the  tissues  of  the  respiratory  tract  of  man  and  experimental  animals. 

Proposed  Course:  -  The  rats  will  be  kept  under  observation  for  a  total 

period  of  2  years.   The  number  of  rats  under  investiga- 
tion will  be  increased  to  30  and  an  attempt  will  be  made  to  inject  intra- 
tracheally  an  additional  number  of  30  rats  with  the  same  suspension. 


PART  B  Included  - Yl'tJS 
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PART  B 


Publications;  -  Hueper,  W.   C,   Experimental  and  Histological  Studies 

of  Metal  Cancers  of  the  Lung.  Abstr.   7th 
Internato  Cancer  Congress.   London,   July,  1951^ 

Clearance  for  publication  of  paper  in  ACTA  as  part  of 
the  Proceedings  of  the  Congress  was  refused  by  the  Editorial  Board  on 
allegedly  scientific  grounds. 
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bo     Biologic  and  Biocheinical  Studies  on  the  Carciuogenic  Action,  of 
Chromium  and  Chromiuin  Compounds 

1.     Intgapleural.  Intramaacular  and  Intratracheal  Injection  of 

Chgomite  Ore  Roast  and  of  Several  Pure  Chgomiuia  Compounds 

Principal  Investigator  -  -  W.  C     Hueper 
Other  Investigators  -  -  -     Wm,   W    Payne 

Objectives:  -  -  Despite  the  demonstration  of  a  serious  lung  caacer  iiaaard 

for  manufacturers  of  chroma tes  in  Germany,  the  United 
States  and  Great  Britain,  all  attempts  made  by  several  investigators  to 
produce  such  cancers  in  animals  by  the  use  of  various  experimental  pro- 
cedures and  chromium  compounds  had  failed  or  given  equivocal  results. 
Since  it  appeared  possible  that  these  failures  miight  be  attributable  to  the 
fact  that  substances  were  used  which  either  were  not  sufficiently  soluble 
in  a  watery  physiologic  miedium  for  permitting  a  release  of  adequate  amounts 
of  biologically  active  chromium  (chromium  metal,   chromite  ore)  or  were 
too  corrosive  and  therefore  exerting  an  exclusively  necrotizing  effect  upon 
the  cells  upon  contact,   chromiite  ore  roast  was  tested  because  it  contains  in 
addition  to  sodium  monochromate  and  chromite  ore,  various  intermediary 
stages  of  oxidized  chronniunn  compounds  as  well  as  chromiuin  polymers 
being  of  moderate  solubility  and  lacking  acute  necrotizing  qualities  o 

The  apparent  validity  of  these  concepts  was  attested  to  by  some  pre- 
liminary experimental  results  obtained  in  rats  which  received  intrapleural 
and  intramiuscular  implants  of  chromite  ore  roast  suspended  in  sheep  fat. 
This  material  contains  various  chromimxi  compounds  differing  markedly 
in  their  solubility  in  water. 

Three  out  of  31  intramuscularly  implanted  rats  developed  spindle  cell 
sarcomas  while  2  out  of  25  intra pleurally  implanted  rats  developed  squamous 
and  adenocarcinomas  of  the  lungs,   complicated  in  one  rat  by  sarcomatous 
lesions. 

Methods  Employed;  -  Chromite  ore  roast  produced  and  used  in  chs-omate 

plants  is  either  obtained  by  the  roasting  of  chromite 
ore  only  (primiary  roast)  or  represents  the  product  of  roasting  a  mixlHire 
of  chromite  ore  and  the  leached  residue  of  a  previous  roast  fsecondary 
roast).     Since  in  the  original  experimient  a  mixture  of  the  two  roasts  was 
used,   it  was  important  to  determine  whether  the  two  types  of  roast  miight 
vary  in  carcinogenic  potency,  because  they  could  be  expected  to  differ  in 
the  quantitative  and  qualitative  co:mposition  of  chromium  compoundso     Two 
sets  of  35  rats  each  received  implants  of  25  mg.,  of  the  prisnary  roast 
residue  (sodium  chromate  rennoved  from  roast  by  leaching)  into  the  pleural 
cavity  and  into  the  muscle  tissue  of  the  right  thigh,   respectively.   The  greaf: 
naajority  of  the  animals  are  still  ialive  aftes-  1  year. 

Becauase  of  the  partly  uncertain  and  varying  nature  of  the  chromium 
compounds  in  chroniite  ore  roast  residue,  additional  experiinents  were  s.- 
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Methods  Employed:     fcont) 

up  using  pure  (above  99%)  chromium  compounds  differing  eimong  each  other 
in  their  relative  solubility  in  ■water,    some  of  which  possibly  formed  during 
the  roasting  process,  others  extensively  employed  in  the  huxnan  economy 
as  pigments  and  anticorrosives  {calcium  chromate,   sintered  calcium 
chromate,  magnesium  chromate,    sintered  magnesium  chromate,   strontium 
chromate.   zinc  chromate,  barium  chrorriate,   lead  chromate,   chromic 
chromate  CCrg0j2)t   chromiic  oxide  (Cr203),     As  in  previous  experiments, 
implants  containing  25  mg«  and  suspended  in  sheep  fat,  were  introduced 
into  the  .muscle  tissue  of  the  femur  and  into  the  pleural  cavit]r,   respectively, 
of  sets  of  35  rats  eacho     These  experimental  approaches  have  recently  been 
supplemented  by  the  repeated  monthly  intratracheal  injection  of  0;  05  cc.   of 
a  20%  solution  of  gelatin  containing  about  2  mg.  of  the  particular  chrojniurr. 
compound  (calcium  chromate). 


Major  Findings:  -  Tumors  have  so  far  not  been  obtained  in  animals  given 

chrornite  ore  roast  residue,   sine  chromate,  lead 
chromate  and  strontium  chromate.     Exploratory  experiments  with  mag- 
nesiuxn  chromate  and  sintered  magnesium  chromate  were  discontinued 
because  of  their  excessive  toxicity. 


Cancerous  Reactions  with  Chromium  Compounds 


Comi  pound 

Intramus  cular 

No 

Intrapleus 
.  Dead    No.. 

al 

No 

.Dead 

No. 

Cancers 

Cancers 

Calcium 

Chromate 

13 

7 

30 

20 

Sintered  Calcium 

Chromate 

13 

8 

21 

16 

Barium  Chromate 

3 

0 

5 

1 

Chromic 

Chromate  {Ct^Oj^^^ 

15 

12 

14 

li 

The  cancers  of  the  thigh  were  spindle  and  fibrosarcoma,  those  of  the 
mediastinum  involving  often  the  heart,  lungs  and  lymph  nodes,  %v&r&  usually 
of  th®  same  histologic  type;  only  occasionally  they  were  primary  iirk  ttie  lung 
and  of  squamous  cell  type. 

Significance:  -  The  observations  establish  the  fact  that  chromium  when 

present  in  proper  biologically  available  form,  is  carciffiogen 
to  rats  and  capable  of  eliciting  carcinomas  of  squamous  cell  and  adenocar- 
cinomiatous  types  in  the  lungs.   These  findings  not  only  prove  the  oceupatiorr; 
nature  of  the  lung  cancer®  seen  in  chromate  manufacturers  but  provide 
industry  with  important  ipfoirination  v/here  best  to  apply  preventive  tech; . 
ixiethods.     In  lact,  a  high  official  ox  "&e  camjjauy  wMck  f"a£"»&i,bL&u  xXtO-at  «_.' 

chromium  compounds  and  which  has  cooperated  in  this  research  for  the  = 
ten  years  was  so  imprsssed  by  these  investigations,  that  h®  declared  Mr 
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income  tax  liad  been  well  spent.     The  preaerat  experiments  are  expected 
to  yield  also  definite  information  on  the  claimed  carcinogenicity  of  sine-, 
barium-,  an  d    lead  chromates.      Experimental  studies  v>7ith  these  pigmetste 
are  of  distinct  practical  importance  since  they  are  used  in  anticorrogive 
primer  paints  on  airplanes,   ships,  oil  lines,  bridges,   railroad  cars,  etc, 
and  repretsent  potential  lung  cancer  hazards  for  thousands  of  spray  painters, 
welders,   scrap  metal  cutters  and  smelter  workers. 

Proposed  Course:  -  The  experiments  will  be  continued  for  another  two  years 

so  as  to  allow  a  final  assessment  of  the  results 
obtained  in  the  individual  experiments ,  most  of  which  were  started  only  a 
few  months  ago.     Since  the  main  goal  of  this  investigation  is  almost  reached^ 
no  further  experimients  are  planned  at  the  present  time. 


Part  B  Included YES 


^1  K 
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PART  Bi 

Publications?  -  Hueper,  W.   C.  ,   Experimental  Studies  in  Metal 

Cancerigetiesis.     X.   CaBcerigenic  Effects  of 
Chroinite  Ore  Roast  Deposited  in  Muscle  Tissue 
and  Pleural  Cavity  of  Rats.  Arch.  Induat.   Med, 
18;284-291.  1958, 
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2.     Chrome  Inhalation  of  a  Miseture  of  Chromite  Ore  &  'Lixnestovie 
Dust  OR  the  Reapiratory  Organs  of  Mice,  Rats,  Guiaea  Pigs 
airad  Rabbits . 

Principal  Investigatoff  -  -  W.   C     Huepes- 
Other  liavestigatora  -  -  -      Wm,   W.   Payne 

Objectives:  -  -  Mftatical  with  Serial  Noo   OADR-205  fb-l). 

Methods  Employed;  -  A  prolonged  iiihalation  of  a  mixture  of  powdered 

chromite  ore  and  limestone  by  mice,  rata,   guixtea 
pigss  and  rabbits  did  not  result  in  the  development  of  cancers  of  the  lung  in. 
these  animials.  as  noted  in  the  annual  project  jreport  of  1957o     These  negative 
results  obtained  by  respiratory  exposure  to  chromite  ore  confirmed  those 
previously  observed  follovdng  its  intramuscular  and  intraplau^al  intro- 
duction into  rats.   The  positive  results  recently  obtained  with  asa  intra- 
muscular and  intrapleural  introduction  of  chromite  ore  roast  sugges'ted 
that  the  chromiunn  in  this  partly  oxidized  material  was  in  a  biologically 
available  and  carcinogenically  effective  form,   Chromite  ore  s-oasts  of  the 
primary  and  of  the  secondary  types  were  obtained  from  the  Mutual  Chemical 
Company  and  are  used  separately  for  reasons  stated  in  project  report  no., 
OADR-205  fb-l)  in  two  chambers  on  Bethesda  black  rats«   There  are     120 
rats  in  each  chamber. 

Major  Findings;  -    No  tumors  so  far. 

Significance;  -  -  The  experiment  represents  an  attempt  to  demonstrate  that 
charoinite  ore  roast  when  inhaled  elicits  carcinomas  of  the 
lungs  of  rats  and  thus  has  an  effect  identical  with  that  exerted  when  this 
material  is  brought  into  direct  contact  with  the  lungs  by  intrapleural    intxo- 
duction.     A  positive  outcome  would  supply  additional  evidence  indicating 
that  an  exposure  to  chromite  ore  roast  in  industry  is  on©  of  the  major 
sonrces  of  lung  cancer  ha2sards  in  chromate  producing  plants « 

Proposed  Courae;  -  -  The  experiment  will  be  conducted  for  a  total  period 
of  two  years. 


PART  B  Included--- -----NO 
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b-     Biologic  aad  Biocherrnical  Studies  oa  the  Carcinogenic  ActioR  of 
Chromium  and  Chromium  Compounds  (continued) 

3.     Characterisation  and  Bioaasay  of  Duat  from  a  Chromate 
Producing  Plant 

Principal  Investigator  -  Wm.   \V.   Payne 

Other  Investigators  -  -     W.   C.   Hueper  (Pathology) 

Objectives:  -  -  A  high  incidence  of  cancer  of  the  lung  has  been  observed 

among  workers  in  chromate  producing  plants,  but  the 
specific  agent  responsible  for  this  high  incidence  has  not  been  identified. 

Methods  Ennployed;  -  -  In  the  initial  phase  of  the  work,  two  materials, 

pulverized  roast  matrix  and  pulverised  first-gtage 
residue,   were  fractionated  by  particle  size  and  their  composition  and 
properties  studied. 

Three  fractions  of  the  residue  and  a  pure  chromium  compound  were 
selected  for  bio-assay  using  approximately  600    C57  black  miceo     The 
fractions  were  chosen  to  give  a  comparison  between  varying  hexavaleat 
chromium  content,   solubility  and  presence  of  substances  other  than  chromi- 
um.    Because  of  the  difficulty  in  producing  carcinoma  of  the  lung  in  experi- 
mental animals  even  with  known  carcinogens ,  the  subcutaneous  route  of 
injection  was  selected  using  a  single  dose  of  10  mg.   suspended  in  0.  2  ml. 
of  tricaprylin.   To  investigate  the  possibility  that  the  inaterials  may  have 
an  accelerating  effect  on  the  carcinogenic  process  rather  than  act  as 
primary  carcinogens  they  were  administered  in  the  vehicle  alone  and  in 
the  vehicle  with  a  marginal  dose  of  a  known  carcinogen,   0«  05  mg,   of 
be  nzo  [a '  py  r  ene . 

The  original  work  was  extended  by    injecting  subcutaneous ly  in  mice 
the  following  chromium  compounds  using  tricaprylin  as  a  vehicles -calcium 
chromate,   sintered  calcium  chromate  and  sintered  chromium  tri- oxide o 

Following  the  observation  of  tumors  in  rats  in  which  had  been  implanted 
calcium  chromate  in  sheep  fat,   similar  intramuscular  implants  were  made 
in  the  thigh  of  mice  using  chromite  roast  residues  calcium  chromate  and 
sintered  calciusm  chromate.     In  addition  to  determining  whether  the  chromi- 
um compounds  are  carcinogenic  to  mice  as  well  as  to  rats,  it  is  hoped  that 
the  carcinogenic  effect  of  the  residue  can  be  compared  with  that  of  the  pure 
chromium  compounds. 

It  has  been  found  that  the  fraction  of  the  residue  composed  of  particles 
less  than  2  microns  in  diameter  has  a  hexavalent  chromium  content  3  to  4 
times  that  of  the  fraction  inade  up  o  f    particles  greater  thaa  10  zTiicrons 
in  diameter.  _ 
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Findingss  -  -  Tumors  have  occurred  in  the  mice  which  received  the 

benzpyrene  alone  arad  benzpyrene  with  the  chromium  i-naterials, 
but  the  incidence  Vi^as  lower  in  the  groups  receiving  benapyrene  and  materials 
which  contained  hexavalent  chromium  compounds.  The  higher  the  hexavalesjt 
chromium  content,  the  lovver  was  the  incidence  of  tumors.  It  appears,  then, 
that  hexavalent  chromium  does  not  ha.ve  a  proirioting  or  accelerafcing  effect 
on  carcinogenesis  by  benzpyrene. 

Further,  it  appears  that  the  high  incidence  of  lung  cancers  in  chrornate 
workers  cannot  be  attributed  to  the  presence  of  aromatic  compounds  arising 
from  the  oil-fired  flame  in  the  roasting  kilns.     The  lowering  of  the  tumor 
incidence  in  the  nnice  by  the  chromium  compounds  would  indicate  that  any 
aromatic  compounds  that  arise  from  the  oil-fired  flannet  which  is  in 
direct  contact  with  the  roasting  ore,  would  be  oxidized  so  that  they  are 
not  carcinogenic. 

Proposed  Course:  -  -  During  1959  at  the"  end  of  two  years,  the  survivors* 
from  the  original  groups  of  mice  will  be  killed  arad 
this  part  of  the  experinnent  will  be  terminated.     Observations  on  iche  other 
groups  will  be  continued. 

The  residue  will  be  extracted  with  organic  solvents  to  determine 
whether  aromatic  compounds  are  present.   In  addition,  known  quantities 
of  benspyrene  and  possibly  other  aromatic  carciaiogens ,  will  be  treated 
with  hexavalent  chromium  to  verify  that  the  aromatics  are  oxidised. 


Part  B  Included ^-NO 
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b.     Biologic  and  Biochemical  Studies  oq  the  Carcinogenic  ActioR  of 
Chromium  and  Chromium  Compoundg  fcoBtiraued.| 

4,     Biochem^ical  Studies  in  Chgomium:  Cancegigeaesis 

Principal  Investigator  -  -  C.   H.  Grdgan 
Other  Investigator  -  -  -      W.   C     Hueper 

Objectives:  -  -  Metabolism  of  Hexavalent  Chromium.   Since  it  is  believed 

that  the  carAcerization  process  occurs  in  the  nucleus  by 
sublethal  genie  change,  and  there  are  several  reports  in  the  literature 
indicating  the  interaction  of  chromate  with  nucieoproteins ,  although  in- 
conclusive and  meager,   experiments  v.»ere  designed  to  ascertain  whether 
or  not  hescavalent  chromiumi  (chromate  ion)  would  penetrate  into  the 
nucleus  of  cells  o 

Methods  Employed;  —  Since  all  formed  elemejuts  of  avian  blood  are 

nucleated,   chickens  were  chosen  for  these  experi- 
ments.    Groups  of  3  -  7    one-year-old  hens  were  kept  under  similar  con- 
ditions; 2  or  3  served  as  controls  while  the  remaicder  were  injected  intra- 
venously with  potassium  chromate  in  physiological  phosphate  buffer.   Since 
chromate  is  very  toxic  in  some  species  of  anixtials,   initial  experiments 
were  made  using  low  levels  of  chromate.     Experiments  were  performed 
on  five  separate  groups  of  chickens. 

Total  amounts  of  chromiui-n  as  chromate  ion  injected  into  the  groups 
of  chickens  via  the  wing  vein  (vena  cutanae  ulnaris)  toward  the  body  for 
the  individual  groups  were  as  follows?-  50  meg.  .  125  micg.  ,  175  mcg«  , 
300  meg.  and  550  meg.     The  injections  were  miade  on  alternate  days  in 
doses  ranging  fromi  12.  5  to  50  micg.   per  dose  contained  in  1/2  or  1  ml. 
volume.     Following  the  completion  of  the  series  of  injections  each  group 
of  chickens  at  each  dosage  level,  along  with  the  controls  for  each  experi- 
ment, were  bled  fromi  the  wing  veins  so  as  to  obtain  40  -  60  ml,  of  blood 
per  chicken.     All  bleeding  and  processing  of  blood  was  done  in  silicon©d 
glassware  so  as  to  avoid  clumping  and  destruction  of  platelets  f spindle 
cells,  thrombocytes).    Blood  from  each  group  of  chickens  was  processed 
in  a  refrigerated  centrifuge  at  40C.   so  as  to  separate  the  platelets,  wMte 
cells  and  erythrocytes.     During  the  preliminary  experiments  to  develop 
techniques  for  these  processes,   stains  of  the  cellular  elements  weA-e  made 
at  different  stages  of  the  process  and  differential  counts  made  to  ascertain 
the  degree  of  separation. 

The  blood  was  separated  into  the  following  fractions;  -  platelets,  white 
cells,  erythrocytes,   cell- free  plaisma.   The  erythrocytes  were  further 
processed  by  lysing  with  digitonin  fpreliminary  experiments  in  which  vs.riavf 
methods  of  lysing  were  studied  in  order  to  obtain  the  nuclei  ia  the  le?  • 
altered  state  sLowsd  digitojiir*  su-perior  it,  racst  otb,*??  agoK.ts  iri  tids  :;.-,-.).... 
Furthermore,  digitonin  can  be  obtained  very  pure   C  Saponin  is  also  satis ~ 
factory  but  varies  from  preparation  to  preparation}     and  the  nuclex  oi> 
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Methods  Employed:  -    (continued) 

and  washed  free  of  hemoglobin.    The  nuclei  liberated  in  "-ligolytic,   rather 
than  isotonic  media  retain  their  shape  and  do  not  suffer  stromatolysis. 
Ringer's  solution  mixed  with  plasma  was  used  in  the  fr2Ctionation  of  the 
formed  elements.    The  nuclei  were  liberated  in  a  modified  Ringer's  solu- 
tion containing  more  calcium  ion  and  less  sodium  and  potassiurrio 

All  fractions  of  formed  elements  and  erythrocyte  (fractions  were  dried 
to  constant  weight  over  phosphorus  pentoxide  in  vacuo  (after  removal  of 
water  when  necessary)  and  analyzed  for  chromiium  content.   The  method 
employed  can  detect  without  the  use  of  a  spectrophotometer  (visibly)  0.  02 
meg.   of  chromium/ml.   as  Cr 

An  interesting  sideline  of  investigation  involved  experiments  to  ascer- 
tain whether  or  not  hexavalent  chromium  could  pass  the  placental  barrier 
as  data  reported  in  the  literature  (W.   J.   Visek,  I.   Be   Whitney,   U.S.  G   . 
Kuhn  III  and  C     L..   Comar,   Proc.   Soc.   Exptl.   Biol.   Med    84,   610-615, 
1953)  indicated  that  neither  Cr^  nor  Cr       did  so  in  pregnant  rats.  A  group 
of  chickens  was  subjected  to  li  injections  of  50  meg.   of  chromiuin  as 
chromate  and  eggs  collected  before  and  during  the  dosage  stage  of  the 
experiment.     The  eggs  were  separated  into  yoke,  albumen,  sac  and  shell. 
These  were  dried  to  constant  weight  and  analyzed  for  chromium  content. 
No  significant  increase  in  chromium  content  over  that  of  the  controls  was 
found  in  any  of  the  egg  fractions  except  the  sac.    This  contained  highly 
significant  amounts  of  chromiium.     Bone  marrow  was  also  collected  from 
two  groups  of  chickens  from  the  long  bones  of  the  legs  and  analyzed  for 
chromium  content. 

The  latest  experiment  consisted  in  administering  one  massive  dose 
of  1000  meg.  and  processing  the  blood  elements  from  blood  collected 
less  than  24  hours  after  administration. 

Major  Findings:  -  No  significant  increase  of  chromium,  following  iatJfa- 

venous  administration  in  a  series  of  repeated  small 
doses  0  was  found  in  any  part  of  the  egg  except  the  egg  saco   TMs  showed 
highly  significant  increases  in  chromium  contes^t.     No  significant  increase 
in  the  bone  marrow  was  observed  due  to  storage  or  selective  removal  over 
the  time  consumed  by  the  experiments.     Large  increases  in  chromium  con- 
tent was  exhibited  by  the  platelets „  white  cells  and  erythrocytes.   Th^  hemo- 
globin accounted  for  most  of  the  chromium  in  the  red  cells.  However,   sig- 
nificant amounts  over  the  controls  penetrated  the  nuclear  membrane  and 
were  found  in  the  nuclear  material.     Single  massive  dosage  of  1000  micro- 
grams   Cr       gave  after  24  houris  a  ratio  of  chromium  in  exnuclear  to 
nuclear  material  of  10;  1  .     This  ratio  was  smaller  after  repeated  injectionts 
of  small  doses. 
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Significance;  -  -  The  interaction  of  carcinogens  with  tissue  and  blood 
proteins  has  been  extensively  studied  in  atteinpts  to 
elucidate  the  mode  of  interaction  and  its  possible  relation  to  cancerigene- 
sis.     Most  of  this  work  has  dealt  with  overall  tissue  interaction,  localisa- 
tion and  binding  and  little  with  interaction  with  nuclear  material,  the 
locus  of  cancerization.     These  experiments  Ixave  demonstrated  that  in  the 
case  of  chrcmate,  a  suspected  carcinogen,  a  penetration  into  the  nucleus 
takes  place  at  least  in  avian  erythrocytes «     The  membrane  lining  the  shell 
of  the  egg  apparently  acts  as  a  barrier  and  "filter''  to  prevent  penetration 
of  appreciable  amounts  of  chromium  as  chroma te  into  the  egg  in  gallus 
domesticus. 

Proposed  Couraet  -  -  Experiments  of  this  type  in  connection  with  the 
chromium  problem  have  been  terminatedo 
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Publications:  -  -  Grogan,  C.   H.  ,   Experimental  Studies  in  Metal 

CancerigenesiSo     XI     The  Penetration  of 
Chromium  into  the  Cell  Nucleus. 
Cancer,   in  press» 
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b=     Biologic  and  Biochemical  Studies  or  fche  Carcinogenic  Action  of 

Chgomium  asad  Cb^omium  Coiii  pounds      fcontinuedj 

5 .     Prolonged  Inhalation  of  Chromic  Oacide  and  of  Zinc  Chrox-nate , 
Bariumn  Chromate  and  Lead  Chromate  by  Rats 

Principal  Investigator  -  -  W.  C.   Hueper 
Other  Investigators  -  -  -     Wm.   W     Payne 

Objectives:  -  -  The  chs-omium  compounds  listed  are  some  of  the  most  widel 
used  chromium  pigments  to  which  an  appreciable  number  of 
workers  have  contact  by  the  respiratory  route.     Handlers  of  zinc  chromate, 
barium  chromate  and  lead  chromate  are  suspected  of  having  an  excessive 
liability  to  cancer  of  the  lung.  Although  three  of  the  four  compounds  listed 
are  being  investigated  for  carcinogenic  properties  through  their  parenteral 
administration  by  various  routes  in  experimental  animals,  the  raain  human 
contact  with  them  is  by  inhalation.     It  appeared,  therefore,  to  be  important 
to  study  the  effects  of  their  inhalation  upon  the  respiratory  system  of  rats. 

Methods  Employed:  -  Sets  of  fifty  rats  each  are  being  exposed  to  th.e  inhala- 
tion of  chromium  oxide  and  of  a  mixture  of  eqtial 
parts  of  zinc  chrom.ate,  barium  chromate  and  lead  chromate,  respectively. 
The  pigments  used  consist  of  a  mixture  of  particles  of  different  sizes, 
the  majority  of  which  is  kept  below  4  microns  in  diaineter 

Major  Findings?  -  Although  the  rats  are  being  exposed  to  these  pigments 

not  only  by  inhalation,  but  also  by  ingestion  and  skin 
contact,   they  have  shown  during  the  past  10  months  a  very  low  mortality 
rate. 

Significance:  -    The  demonstration  of  lung  cancers  in  the  animals  eacposed 

would  provide  important  evidence  not  only  from  a  scieuitific 
viewpoint  but  especially  also  from  a  practical  viewpoint,   sine©  the  existence 
of  lung  cancer  hazards  from  this  source  would  be  of  significance  to  several 
large  industries  as  well  as  to  the  geaeral  public  using  paints  and  inks  con- 
taining tlnese  chromium  compounds.  In  fact,  compensation  claims  for  such 
occurrences  have  become  an  actual  issue  in  this  country c 

Proposed  Course:  -  The  experiment  will  be  coiaducted  for  a  maximal  observa-= 

tion  period  of  two  years.     It  is  hoped  that  the  results 
obtained  are  sufficiently  conclusive  at  that  time  that  the  entire  investigation 
on  chromium  cancers  can  be  discoiatinued. 


Part  B  Included—  - -NO_  -  - 
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Part  A„ 

Project  Title;-  Carcinogetdc  Staidiea  on.  Food  Additives  &  Coatami 

a.      Carciaogeoic  Studies  oa  Coffee  Soots 

lo     Polycyclic  Aromatic  Hydrocarbons  in  Coffee  Soots 

Principal  Iinvestigatoy  -  Mo   Kuaeatsune 
Othes'  Investigators  -  ~    W,   C,   Hueper 

Z o     Bioassays  of  Coffee  Soota  &  Acetone  Extracts  of  Coffee  Soc  •  .v 
in  Mice  and  Rats 

Principal  Investigator  -  -  W,  C.  Hueper 

b„     Chemical  Studies  on  Dairy  Waxes 

Principal  Investigator  -  Jo  H.  Seipal 
Other  Investigatoys  -  -    W.  C.   Hueper 

c„     The  Lioealiasing  Action  of  Berberine  Alkaloids  in  the  Pancgeas 

Principal  Investigator  -  Jo   Ho  Seipel 

do      Carcinogemc  Stadies  on  Aroinatic  Anrsiaes  and  Food  Dyes 

1 ,     Reactions  to  Aromatic  Amines  Cotitaiiaed  in  Paraffits  Pelle 
Implanted  into  Intestinal  Pouches  &  Urissary  Bladder  of  i 

Principal  Investigator  -  Do  Cole 
Ottier  Investigator  -  Wo  C.   Hueper 

2o     Biochemical  Investigations  on  the  Metaboliem  of  Food  Dye. 

Yellow  AB 

Principal  Investigator  -  W,   D,  Conway 
Other  Investigators  -         E.    Lethco 

Cooperating  Units  ------ 

Man  Years  CCalendar  year  1958| 
Total;  '3,5 

Professiona:'  — 
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;        Cageinogemc  Studies  on.  Coffee  Soota 

lo     Polycyclic  Aromatic  Hydrocarbons  ia  Coffee  Sootg 

Principal  Investigator  —  M.   Kuratsune 
Other  Investigators  -  —    W.   C   Hueper 

Objectives;  -  Previous  investigations  on  charred  foodstuffs  had  demon- 
strated the  presence  of  3,  4-benzpyrene  in  the  charred 
inatter.     Since  some  types  of  coffee  beans  are  heated  during  the  vct 
process  until  superficial  charring  is  produced,  it  was  of  interest  to 
ascertain  whether  or  not  coffee  soot  fomned  during  this  process  as  well 
as  roasted  beans ,   centain  carcinogenic  polycyclic  aromatic  hydrocarbone 
Because  of  an  associated  possible  cancer  hazard  of  environmental  nature 
resulting  from  atmospheric  pollution  with  coffee  soot^  litis  material  was 
first  investigated. 

Methods  Employed;  -  Soots  obtained  from  the  smokestacks  of  two  coffee 

roasting  plants  manufacturing  coffee  beans  of  tfee 
French  roasted  type  using  either  the  direct  or  the  indirect  roasting  me; 
were  obtained  and  studied  by  chromatographic  and  spectrophotometric 
methods. 

Findings:  -  Among  several  polycyclic  aromatic  hydrocarbons  identified 
in  the  coffee  soot  was  3, 4-benzpyrene  which  was  present  in 
amounts  of  200  gamma  per  kg.  of  coffee  soot  in  soots  resulting  from 
either  method  of  roasting »   The  various  polycyclic  aromatic  hydrocarbons 
identified  in  soot  were  absent  in  green  coffee  beans. 

Significance;  -  Whether  or  not  any  actual  cancer  hazards  are  aesocia  f  c 

with  exposures  to  carcinogenic  hydrocarbons  from  such 
sources  or  whether  such  exposures  merely  add  to  the  carcinogenic  load 
from  other  sources  and  thereby  contribute  to  a  cancer  hazard  is  un- 
determined.     Light  and  medium  dark  roasted  coffee  beans  obtained  frora 
the  two  roasting  plants  which  furnished  the  soots  studied  for  polycyclic 
aromatic  hydrocarbons  did  not  yield  aray  known  carcinogenic  ones„ 

Proposed  Course;  -  A  sample  of  "polished"  black  coffee  beans  (French 

roasted  coffee)  which  are  consumed  in  Louisiana,, 
Central  American  countries  and  the  Far  East  and  which  represents 
charred  coffee  beanai,   is  being  studied  for  carcinogenic  aromatic  poly- 
cyclic hydrocarbons.     No  additional  experimental  investigations  are 
contemplated  at  the  present  time. 
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Publications;-  Kuratsune,  M.  and  Hueper,  W.  C.  .  Polycyclic 

Aromatic  Hydrocarbons  in  Coffee  Soots, 
J=  Nat.  Cancer  Inst.   20s  37  -  51.  1958. 
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2c     Bioassays  of  Coffee  Soots  and  Acetone  Extracts  of  Coffee  Soots 

in  Mice  and  Rats 

Principal  Investigator  -  W.   C.   Hueper 

Objectivess  -  For  ascertaining  whether  or  not  coffee  soot  or  the 

evaporate  of  the  acetone  extract  is  carcinogenic  to  mice 
or  rats,  these  materials  obtained  fromi  both  the  direct  and  indirect 
method  of  roasting  were  usedo 

Methods  Employed:  -  Thirty  (30)  rats  were  injected  6  times  in  weekly 

intervals  with  the  evaporate  of  the  acetone 
extracts  and  an  additional  30  rats  received  implants  of  the  untreated 
coffee  soot  into  the  thigh  muscle. 

Fifty  (50)  mice  were  painted  twice  a  week  with 
the  evaporate  of  the  acetone  extract.     After  one  year  tumors  have  not 
appeared,     A  25%  solution  of  the  residue  in  tricaprylin  was  injected 
into  the  thigh  muscle  (6  times  in  weekly  intervals,   0„  05  cc.   per 
injection). 

Major  Findings;  -  After  two  years  of  observation  none  of  the  rats  develope 

a  tumor  at  or  near  the  site  of  injection  or  implantation 
Only  12  rats  are  still  alive.     None  of  the  mice  painted  with  acetone  extract 
residue  of  coffee  soot  developed  a  cutaneous  tumor.     Three  tumors:  were 
found  at  the  site  of  itijection  of  this  miaterial.     All  inice  in  the  two  series 
are  dead. 

Significance;  -  The  observations  made  indicate  that  coffee  soot  and  the 

residue  of  its  acetone  soluble  extract  are  very  weakly 
carcinogenic  to  mice.  Air  pollution  from  this  source,  therefore,   casjnot 
reasonably  account  either  quantitatively,  as  determined  through  a  recent 
inspection  of  14  coffee  roasting  plants  in  New  Orleans,   or  qualitafdvely 
for  the  high  incidence  rate  of  lung  cancer  in  the  population  of  this  citv 

Proposed  Course;  -  No  further  studies  are  contemplated,,  unless 

analytical  investigations  at  present  conducted  on 
"polished"  black  roasted  coffee  beans  provide  definite  evidence  justlf)fing 
a  continuation  of  this  project. 


Part  B  Included  ; NO 
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Chemical  Studies  on  Dairy  V/axea 

Psrimcipal  Investigator  -  J,   H.,  Seipel 
Othep  Investigators  -  -    W»  C.  Hueper 

Objectives:  ■=  It  was  known  for  some  time  that  paraffins  and  micro- 
crystalline  waxes  used  in  a  blend  for  the  paraffimzation 
of  food  containers  contain  small  amounts  of  the  oils  from  which  they  arf 
obtained.     It  was  found  that  especially  in  microcrystalline  waxes  the 
removal  of  these  oils  was  incojnplete.     It  was  further  known  that  the 
paraffin  oils  are  carcinogenic  to  man  and  experimental  aninnalso  Rec 
experiments  with  highly  purified  paraffins  used  for  histologic  purpos 
shown  that  pellets  implanted  into  the  bladders  of  mice  and  rats  result 
the  developmient  of  benign  and  malignant  tximors  of  this  viseuSo     In  un 
published  and  published  observations  fDr,  Meigs  and  Dr.   Bonser),   Drg 
Pho  Shubik  and  Lijinsky  and  of  Drs.  Falk  and  Kotin  who  studied  25  diffe- 
rent dairy  waxes  supplied  to  him  by  W.  C.   Hueper  for  chemical  analysis 
noted  that  they  contained  varying  amounts  of  a  recognized  carcinogenic 
polycyclic  aronnatic  hydrocarbon,  namcely,   L  2.  5„  6-dibenzanthraceneo 
According  to  information  received,  the  worst  of  these  waxes  contained 
about  one-half  milligram  of  this  carcinogen  in  100  gramiSo 

Methods  Employed:  -  Because  of  the  great  practical  importance  of  fclr^ 
observation  as  a  source  of  carcinogenic  contair 
tion  of  milk,  butter,   cheese,  and  other  foodstuffs,  fojrty  different  dai 
waxes  obtained  through  the  assistance  of  the  Milk  Industry  Foundatior^  . 
being  studied  by  chromatographic,   spectrophotometric,  and  analytical 
methods  for  definitely  establishing  the  presence  of  this  carcinogen.    The 
degree  of  bluish  fluorescence  in  ultraviolet  light  is  used  for  screening 
purposes^ 

Finding  ss  -  -  None 

Sigmficance?  =■  These  investigations  are  of  immediate  significance  for 

the  establishment  of  adequate  standards  of  safety  for 
dairy  waxes  and  other  waxes  used  in  the  manufacture  of  food  containers 
and  wrapping  paper  and  for  coatings  and  polishes  of  foods  and  fruit <= 

The  possibility  of  serious  exposure®  of  children  and  a: 
to  carcinogenic  hydrocarbons  through  ingestion  of  confeaminaSed  milk, 
cheese^  butter^   etc.  is  indicated  by  observations  of  Falk  and  Kotin,  v^a. 
found  that  1.  2o  5„  6-dibenzanthrac@ne  and  3,  4-benzpyrene  added  to  a  filrji 
of  dairy  wax  coating  a  glass  vessel  are  almost  totally  removed  into  the 
miilk  or  cream  within  a  period  of  50  to  60  hours. 

Proposed  Course:  -  Further  pursuit  of  this  project  was  discontinued  . 
the  American  Petroleuna  Issstltute  has  made  to  D; 
and  his  associates  an  annual  graat  of  $100,  000  for  a  large»  scale  iriveu; 
tien  of  dairy  waxes  for  carcinogenic  properties  by  chemical  and  bioa*- 
procedures  ajad  has  appoiisted  Wo  Co  Hueper  a  coas-'uilant  to  ths  "dairy 
project". 
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Appomtiment  of  Dro   W,  C.   Hueper  as  consultant  to  "dairy 
wax  project''  of  Ameirican  Petroleum  Institute. 
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Part  A.   Project  Title? 

Caiecioogenic  Studies  on  Food  Additiveg  and  ContaminianLts 

c.     The  Localizing  Action  of  Berberine  Alkaloids  iia  the  Pancreas 

Principal  Investigator  -  J^    H»   Seipel 

Objectives:  -  Compounds  possessing  the  polycyclic  aromatic  structure 

of  berberine  alkaloids  g   resembling  benzanthracene^  display 
a  selective  affini-^  to  pancreatic  tissue  of  mouse,   rat  and  dog  without  a 
similar  localization  in  other  body  tissues .  Since  berberine  alkaloids 
occur  in  various  plants,  its  pancreatic  affinitjf  and  chemical  structure 
have  a  distinct  scientific  and  practical  importance  not  only  from  the 
viewpoint  of  a  potential  carcinogenic  property. 

Methods  Employed  and  Findings;  -  The  relatively  low  toxic  berberine 

when  injected  into  the  species 
mentioned  can  be  demonstrated  in  the  pancreas  as  an  intensely  yellow 
fluorescing  material  when  exposed  to  ultraviolet  lighto 

Significance:  -  The  subatance  may  be  valuable  in  studies  on  the 

physiology  and  pathology  of  the  pancreatic  exocrinic 
tissues  and  possibly  may  be  suitable  for  the  development  of  a  paacreaiic 
function  test,   particularly  in  relation  to  the  early  diagnosis  of  pancreatic 
carcinoma  and  of  pancreatic  fibrosis. 

Proposed  Course:  -  Further  investigations  on  this  project  were  dis- 
continued after  it  became  evident  that  the  quatstita- 
tive  results  formerly  obtained  by  fluorometric  procedures  differed 
distinctly  from  those  subsequently  obtained  by  spectrophotometxic 
nnethodSo     Since  a  satisfactory  resolution  of  these  technical  diiiicv' 
was  not  reached,  the  project  was  disao'itinued. 


Part  B  Included  -  -  -  NO 
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d,     Cagciaogenic  Studies  on  Aromatic  Amines  and  Food  Dyea 

lo     Reactions  to  AromatJG  Amiaes  contained  in  Paraffin  Pelle'^s 
and  Implanted  Into  Intestinal  Pouches  and  Urinary  Bladder 
of  Dogs 

Principal  Investigator  -  D.  Cole 
Other  Investigators  -  -    W,   C.   Hueper 

Objectives;  -  In  view  of  the  observations  of  Walpole  et  al.  and  of  Spitz 

et  al.  on  the  occurrence  of  cancers  of  the  coIob  in  rats 
following  the  administration  of  4-aminodiphenyl  and  of  benzidine ,  it  was 
of  interest  whether  these  and  similar  potent  carcinogens  implanted  into 
intestinal  pouches  of  dogs  as  depots  dissolved  in  paraffin  nriight  have 
similar  effects  and  thereby  throw  some  additional  light  of  possible  causal 
substances  of  intestinal  cancers  occurring  in  man. 

Methods  Employeds  -  The  pouches  were  surgically  prepared  with  thfeir 
blood  supply  intact  in  a  one- stage  or  a  two-stage 
operation.   The  paraffin  pellets  implanted  in  the  pouches  contained  from 
300  to  500  mg.  of  the  aromatic  amines  {benzidine,  4-aminodiphetiyl„ 
beta-naphthylamine  and  yellow  AB).     For  the  testing  of  each  substance 
four  to  five  dogs  were  used.     The  dogs  will  be  observed  for  five  years 
after  operation  for  the  occurrence  of  cancers,   particularly  those  of 
the  intestine,  bladder  or  liver. 

In  a  second  series  of  experimients^  the  ureters  were  implanted 
into  the  colon  and  a  paraffin  pellet  containing  the  aromatic  amine  listed 
was  left  in  the  bladder  -  opened  surgically  at  its  dome.     The  neck  of 
the  bladder  was  then  closed  by  placing  a  ligature  around  it.   The  purpose 
of  this  experiment  was  to  determine  whether  through  such  procedures, 
cancers  might  be  elicited  in  the  bladder  or  through  absorption  of  the 
chesfsiical  through  the  bladder  wall  in  other  remote  organs. 

Major  Findings;  -  None  of  the  21  dogs  which  have  died  so  far  shoai'ed 
at  autopsy  any  cancerous  reactions. 

Proposed  Course:  -  The  project  will  be  discontinued  by  the  end  of 

this  year  by  sacrificing  the  few  dogs  which  have 
remained  alive. 


Par«  B  Included  •-  ~  -  NO 
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do      Carcinogenic  Studies  on  Affomatic  Amines  and  Food  Dyes 

2  o     Investigations  on  the  Pugity  and  the  Metaboliam  of  a  Food  Dye . 
Yellow  AB 

Principal  Investigator  -  W.   D.  Conway 
Other  Investigators  -  -     E.   Lethco 

Objectives;  -  It  is  kaown  that  exposure  of  humans  to  various  dye  inter- 
mediates results  in  the  development  of  bladde:?  cancer.     These 
intermediates  also  produce  neoplasms  in  test  animals  when  admiaistered 
under  suitable  conditions «     Administration  of  certain  food  dyes  to  test 
animals,  under  suitable  conditions,  also  results  in  tumo^  formation.   These 
dyes  are  presently  used  in  this  country  and  abroad,  and  it  xss questionable 
whether  the  dyes  are  completely  innocuous  to  human  beingSo     Thereforeo 
it  is  of  interest  to  determine  whether  any  carcinogenic  activity  can  be 
attributed  tos 

lo     The  purified  dyes  themselves 

Eo     Impurities  preaent  in  the  finished  certified  dyes,   (These 

may  be  intermediates  or  by-products  formed  during 

the  manufacture  of  the  dye, ) 
3o     Substances  produced  from  dyes  during  the  processing  of 

food  containing  the  dyes. 
4o     Metabolites  produced  by  action  of  the  digestive  system 

on  the  ingested  dyes . 

The  present  investigation  concerns  mainly  the  oil-soluble  food  dye,  yellow 
AB,  whieh  is  mianufactured  by  coupling  diazotized  aniline  with  beta-riaph- 
thylamine. 

Methods  Employed  and  Findings; 

Bioassay  of  Yellow  AB  and  Four  Related  Compounds 

Purified  yellow  AB  and  four  related  compounds  which  are  easily 
formed  from  the  dye  are  being  tested  for  carcinogenic  activity  by  sub= 
cutaneous  injection  into  micso   The  compounds  and  a  note  on  their  mode  of 
formation  fromi  yellow  AB  are  presented  in  the  following  table, 

Compound  Abbreviation        Mode  of  Forma  don 

Yellow  AB  YAB 

2-Phenylnaphth[S,.2jtriasoIe  PNT  Oxidation  of  YAB 

1 -Amlino-2-methylnaphth[l,  E]ii:nidazole     AMNI  Coupling  of  YAB  wi':::- 

acetaldehrclo 
1, 2-Diaminonaphthalene  DAN  Reductiv 

YAB 
i..-Methyitjaphth[i  ,  2{irmdasole_  GoupUrig  o*  JL.. 

acetic  acid 
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Each  compound  is  being  administered  weekly  to  60  mice  (30  male, 
W  female)  by  subcutaneous  injection  |0.  1  mg.  of  compound  in  0.  1  cco 
£ricaprylin)o     The  injections  will  be  continued  for  a  total  of  26  weeks 
and  the  animals  will  be  observed  fojr  a  total  of  two  years. 

Findings;  -  It  is  still  too  early  to  report  on  results  of  this  experiment. 

Carcinogenic  Impurities  Present  in  Certified  Yellow  AB  and  Yellow  OB 

Method®  Employed:  -  Samples  of  yellow  AB  and  yellow  OB,  which  have  beer> 

certified  for  use  in  food,  have  been  obtained  from 
three  indepeaderat  manufacturers.     These  were  tested  to  determine  the 
presence  of  beta-naphthylamine,  a®  follows: 

A  solution  of  5  gm,  of  dye  in  ether  was  extracted  with 
successive  portions  of  0,  1  N  HCl  or  0.  IN  H2S04=     Aromatic 
amines  in  the  acid  extract  were  determined  by  diazotization, 
development  of  a  blue  color  by  addition  of  N-fl-NaphthylJ- 
ethylenediamine  and  spectro photometric  determination  of  the 
intensity  of  the  color  produced. 

This  evidence  alone  indicates  only  the  presence  of  an  aromatic  amine, 
not  necessarily  beta-naphthylamine.     However,  the  ultraviolet  absorption 
spectruiti  of  the  acid  extracts  are  identical  with  the  absorption  spectrum  of 
beta-naphthylamine  a  and  the  beta-naphthylamine  content  of  the  dye  calculated 
from  this  absorption  spectrum  agrees  with  the  value  obtained  by  the  color 
test.     Partition  chromatographic  evidence  also  indicates  that  the  amine 
present  is  beta-naphthylamine. 

It  is  known  that  mineral  acids  can  decompose  yellow  AB,   liberating 
beta-naphthylamine,  but  under  the  conditions  of  the  above  extraction,  this 
does  not  occur.     It  ia  also  possible  to  extract  beta-naphthylamine  from  the 
certified  dye  using  only  warm  water. 

Findings:  -  The  values  given  here  for  the  beta-naphthylamine  content  of 

food  dyes  should  be  regarded  as  minimum  amounts,   since 
in  some  cases  our  present  extraction  procedure  has  been  fouwd  to  be 
incomplete. 

The  three  sampless  of  certified  yellow  AB  analy25ed  contain  from  92  to 
475  ppm.  of  free  beta-naphthylamine.   One  sample  of  certified  yellow  OB 
was  found  to  contain  121  parts  of  free  beta-naphthylamine. 

Our  analysis  of  a  commonly  available  cheese  wafer  ,  which  was 
purchased  at  a  food  stand  in  the  Clinical  Center,  indicates  that  one  wafer 
contains  8.  2  mg.  of  yellow  AB.     This  is  6  times  the  maximuiin  amount  of 

J,,.-  ..,vi,,i._  ._ !,_  .,,--,-■>_  J  ^^  .c_.„.j     ^„  -*-''*ed  on  the  '^■■"■'-  -n-'—T-ifV-t.,,.. -...,;,,-  i.-.v.-,, 
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Ingestion  o£  ou&  package  {6  wafers)  could  result  in  the  ingestion  of  4 
to  23  micrograms  of  free  beta-uaphthylamine,   depending  upon  the  free 
amine  content  of  the  yellov/  AB  employed. 

Metabolism  of  Yelloiw  AB  by  Dog-intestinal  Bacteria 

Methods  Employed:  -  50  mg.   samples  of  yellow  AB  were  suspessded  to 

150  ml.  of  horsemeat  infusion  broth.     The  broth  was 
innoculated  with  bacteria  obtained  from  the  ileum  of  a  dog.     Several  culiu 
were  incubated  for  varying  times  up  to  72  hours,   some  under  aerobic,  and 
others  under  anaerobic  conditions «   The  cultures  were  then  rendered  sterile 
by  addition  of  methanol.     Unchanged  yellow  AB,  aniline,  and  an  imidazole 
derived  from  1,  2-diamiinonaphthalene  were  then  determined  quantitatively. 
The  rate  of  destruction  of  yellow  AB  was  calculated  and  compared  with  the 
rate  of  destruction  of  a  water-solubie  azo  dye,   orange  IL 

Findings;  -    The  azo  linkage  in  yellow  AB  i«  reduced  by  the  action  of  the 
bacterial  flora  found  in  the  dog  ileum,   resulting  in  the  pro- 
duction of  aniline  fl),  as  indicated  below; 


-t 


1 ,  2  Diaminonaphthalene  (II)  was  not  isolated,  but  an  imidazole  pll)  which 
could  easily  form  by  condensation  of  the  diamine  with  an  organic  acid  was 

identified.     The  acid  involved  is  probably  acetic,   propionic,   o?  hi-tvx-ir.  finr 
will  be  definitely  established  in  further  work<> 
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After  an  inductioni  period  of  about  10  hours,  the  destructiora  of  oil- 
soluble  yellow  AB  by  i-'og-ileum  bacteria  ira  our  cultures  proceeds  at  a 
rate  of  about  0=  2  mg.  /hr.  ,   compared  with  a  ?ate  of  2o4-5.  7  mg.  /hr. 
for  the  destruction  of  the  water-soluble  azo  dye,  oramge  n.     Sixty-five 
percent  of  the  destroyed  dye  can  be  accounted  for  as  aniline  and  forty 
percent  aa  the  imidassole  CHI). 

Metabolitsm  of  Yellow  AB  by  Rabbits 

Methods  Employed;  -  Yellow  AB  in  olive  oil  was  administered  to  rabbits 

by  subcutaneous  and  intraperitoneal  isajection« 
The  urine  was  collected  for  several  days,  fractionated  by  extraction  and 
partition  chromatography,  and  analyzed  by  spectrophotometric  methods, 

Findingas  -  The  urine  of  rabbits  receiving  2.00  nng,  of  yellow  AB  in  olive 

oil  subcutaneously  is  only  slightly  changed  in  color  but  shows 
an  absorption  peak  at  450  m(j.  for  a  few  day®  following  injection.     This 
absorption  is  much  more  pronounced  after  receiving  2  gms,  of  dye  in 
olive  oil  by  the  intraperitoneal  route.     In  the  latter  case,  the  urine  is 
orange  to  red  in  color.     The  red  metabolite  has  an  absorption  spectrum 
very  similar  to  yellow  AB  but  is  water-soluble.     Approximately  sixteen 
percent  of  the  administered  dye  is  excreted  aa  the  red  metabolite  withins, 
4  days.     The  amount  excreted  drops  rapidly  after  the  third  day  and  cannot 
be  detected  after  6  to  10  days.     A  second  colorless  metabolite  which 
accounts  for  only  a  few  percent  of  the  yellow  AB  administered  has  also 
been  isolated  by  column  partition  chromatography.   The  chemical  struc- 
tures of  these  metabolites  has  not  been  elucidated  as  yet. 

Significance;  -  The  safety  of  yellow  AB  and  other  aso  dyes  as  food  add- 
itives can  be  questioned  because  of  their  structural 
similarity  to  certain  chemical  carcinogens.     It  is  important  to  determisi'^^ 
whether  the  general  population,  is  being  exposed  to  a  caacer  hazard  Oiroug] 
the  widespread  use  of  food  additives.     The  Food,  Drug  and  Cosmetic  Act 
)21  CFR  1.  1)  permits  a  maximium  of  0.  05%  of  intermediates  in  certified 
yellow  AB  and  yellow  OB.     However,   the  analysis  for  interme-diateii  as 
stated  in  "Official  Methods  of  Analysis  of  the  Association  of  Official 
Agricultural  Chemists"  detects  only  volatile  amines,  not  beta-naphthyls.- 
inine.     Both  of  these  facts  allow  the  incorporation  of  a  recognized  car- 
cinogen into  certified  food  dye  and  consequently  into  food. 

Proposed  Course:  -  Further  work  mil  be  done  to  establish  the  idealiiy 

of  th©  metabolites  of  yellow  AB  which  have  been  . 
isolated  from  bacterial  cultures  and  the  urine  of  rabbits «   EKperimeiuta 
will  also  be  conducted  using  dogs,   since  results  oM&innS  ^?dfh  dors  '■  ill 
be  of  more  significance  when  applied  to  the  htrmar- 

soluble  dyes  are  eliminated  laj^gely  by  this  route.     Where  possible, 
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metabolites  will  be  synthesized  and  tested  in  animals  fos?  carcinogenic 
activity.     Tests  for  the  preseuce  of  free  beta-raaphthylamine  ia 
certified  food  dye  will  be  continued,, 


Part  B  Included  -  -  -  NO 
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2.  Enviroiamental  Cancer 

3.  Bldg.   10.   6-B-02.   Bethes 


Calendar  Year 
W.   C.    Huepes-.   M„    D„ 


Medicolegal,   CoKsultative ,  Adviaory  and  Educational  Activities 
in  Environmental  Cancer 


The  rapid  growth  in  factual  knowledge  on  the  actual  and  potential 
exogenous  causes  of  huxnan  cancers  has  brought  about  an  augmented 
awareness  of  environmental  cancer  hazards  to  all  specially  interested 
parties,   such  as  members  of  the  miedical  profession,  industrial  manage- 
ment,  labor  organizations,   public  health  agencies,  members  of  the  legal 
profession,  birth  control  organisations,  agricultural  and  food  processing 
agencies,  as  well  as  to  the  general  public.      Environmental  cancer  haaards 
and  cancers  have  become  a  recognized  public  health  problem  of  distinct 
stature.     The  many  and  increasingly  frequent  inquiries  on  this  subject 
made  by  intragovernmental  and  extragovernmeatal,   public  and  private 
parties  to  the  Environmental  Cancer  Section  require  a  constant  collec- 
tion of  pertinent  data  from  the  literature  and  their  competent  interpreta- 
tion in  the  light  of  the  old  accumulated  and  newly  acquired  knowledge. 

Medicolegal  Activities;  -  -  The  preparation  of  expert  testimony  on 

compensation  claims  before  the  Bureau  of 
Employees'  Com  pens  ati.on,  U,   S«   Department  of  Labor,   have  been 
continued  during  the  past  year^ 

Assistance  has  been  given  on  various  occasions 
to  members  of  the  Food  and  Drug  Adminigtration  when  help  in  questions 
of  cancer  hazards  from  food  additives  and  contanninants  was  requested. 
Advisory  help  was  extended  to  the  office  of  the  Surgeon  General  of  the 
Army  on  the  problem  of  potential  cancer  hazards  related  to  the  steriliza- 
tion of  foodstuffs  by  ionizing  radiation. 

Similarly,  medicolegal  advice  on  litigatioa 
cases  of  traumatic  and  occupational  cancers  was  given  to  attorneys  and 
safety  directors  of  several  private  parties,  including  the  Welfare  Depart- 
ment of  AFL-CIOo 

Man  Years  (calendar  year  1958} 
Totals  0,5 

Professional;      0.  E 

Other ;  0.3 
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Prospective  Course: 

The  cooperation  with  the  Bureau  of  Employees    Compensation, 
U.,    S.,    Department  of  Labor,  and  with  the  Food  and  Drug  Adminiatration 
will  be  continued  whenever  requested.     Assistance  on  any  aspect  of 
environmental  carcinogenesis  will  be  given  also  to  any  other  govern- 
mental or  private  party  which  may  require  and  request  such  help. 

Publications: 


Hueper,   W=  C.  ,   Medicolegal  Aspects  of  Cancer,  inHouts,  M,  , 

Courtroom  Medicine,   Springfield.  Ill,  ,  C.  C.   Thomas, 
1958. 

Thomsen,  R.   C.  ,  Firor.   W,   M.  .   Hueper,   W.   C.  .   Lovitt,  Wm,   V.  , 
Savage,   B„  M.  and  Menchine,  W.  A.,   Trauma  and,. 
Cancer.     Maryland  State  Med,  J.     7:629-639.1958. 

Hueper.   W.  C  ,   Prevention  of  Cancer,   in  Pack„  G.  and  Ariel,   F,  , 
Treatment  of  Cancer  and  Allied  Diseases.     2nd  ed. 
vol.   I,   p.    3-21.  New  York,  Paul  B.   Hoeber.   Inc.  ,   1958. 

Hueper,   W.  C.  ,   Neuere  Erfahrungen  auf  dem  Gebiete  des  Berufa- 
krebses  und  des  umweltbedingten  Krebses«     Muecch. 
med.   Wochnschr.  100;  1167-1173;  1195-1197;  1216-1219. 
1958. 

Hueper,  W.  C.  ,  Report  on  the  Panel  Discussion  on  Gastric 

Cancer,  International  Congress  of  Gastroenterology. 
Washington,  D.  C,  1958,  Gaetroenterol.  35:451-452, 
1958, 

Hueper,  W.  C,  ,  Minority  Report  on  Occupational  Cancers,  in  Froco 
Workshop  Conference  on  Lung  Cancer  Research, 
Am.  Cancer  Soc,   Virginia  Beach,  November  1957, 

Hueper,  W,  C.  ,   Lung  Cancer  -    A  Disease  of  the  Modern  Esaviron- 
ment,     Proc,  NAPT  Commonwealth  Chest  Confereace. 
London.  July  2.  1958, 
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Lectoress 


i.     The  World  Congress  of  Gastroenterology  meeting  in 

Washington,   D,  C  ,  May  29.  1958  -  Moderator,   Pasel 
on  Cancer  of  the  Stomacho 

2„     British  Tuberculosis  Association,  British  Empire  Meeting. 
July  2„  1958,   London,   England. 
Subject:  -  Cancer  of  the  Lung,  An  Environmeatal  Disease. 

3o     International  Cancer    Congress,,  July  5,   1958,   London,   England. 
Subjects  -  Experimental  and  Histological  Studies  on  Metal 
Camcers  of  the  Lung,   forming  a  part  of  a  symposium  on 
Cancer  of  the  Lung. 

4.  Gordon  Cancer  Conference,  August  27,   1958.     Subject; 

Macromolecular  Carcinogenesiei^ 

5.  Course  in  Adult  Health,   Yale  University,  School  of  Public 

Health,  New  Haven,   Conn,  .  May  1958 « 
Environmental  Carcinogens 

6.  Oncologic  Teaching  Committee,  Jefferson  Medical  College 

of  Philadelphia,  May  1958. 
Occupational  Chemical  Carcinogens 

?.     Teleposium  on  Environmental  Cancer  before  Staffs  of  Veteraos 
Administration  Hospitals  in  the  Bronx,  New  York  City, 
and  East  Orange,  No  Jo  ,  November  7,   1958,   sponsored 
by  Lederle  Laboratories. 

8,  Lecture  before  Examiners,  Physicians  and  Lawyers  of  Bureau 

of  Employees'  Compensation,  Uo   So   Departinent  of  Labor, 
December  4,   1958,   Trauma  and  Cancer. 

9.  College  of  Chest  Physicians,  May  23,   1958,   Etiologic  Factors 

in  Lung  Cancer,  Chicago,  111, 

10.  New  York  Cancer  Society.  New  York,  April  1.  1958.   fodustrial 

Carcinogens  in  the  General  Cancer  Panorama. 

11.  Adelphi  College,  Garden  City,  April  1,   1958,  Enviro omental 

Cancers. 
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The  following  invitations  were  declined  because  of  lack  of 

i.     .American  Association  of  Chest  Physicians,  American  Repre- 
sentative of  Round  Table  Team  on  Cancer  of  the  Lunge 
Internat.   Congress  of  Chest  Physicians,   Tokyo,  Japan, 
September  1958. 

2e     Lectures  on  Environmiental  Cancer  Haasards  before  medical 

students  of  Medical  Schools  of  University  of  Miami,  Florida;; 
Baylor  University,  Houston,  Texas;  Albany  Medical  College, 
Albany,  No    Y„ 

Attendance  and  Address  on  "Carcinogenic  Research  on  Air  Pollutants" 
before  Air  Pollution  Seminar,  Air  Pollution  Program,   PHS,   Cincinnati , 
February  3-5,  1958,  was  cancelled  because  of  censor sliip  applied  to 
published  abstract  of  paper  by  officials  of  Air  Pollution  Program » 


Invitations  accepted  for  Delivery  of  Papers; 

1,     Deutscher  Krebskongress,   March  lZ-14,   1959,  Berlin,  Germao», 
"Luragenkrebs  und  Luftverunreinigungera" . 

2o     Conference  of  Commission  on  Occupational  Cancers,  GermaR< 
National  Research  Council.   Bonn,  Germany,  March  19, 
1959,   "Occupational  Cancer  Research". 

3,     American  Industrial  Hygiene  Association,  April  30,  1959, 

Chicago.     "Experimiental  Production  of  Cancers  by  Chroniicai 

Compounds  and  Its  Importance  for  Public  Health  aad  Indus ^r-" 

Chairmanahips; 

lo     Seventh  International  Cancer  Congress ,   Loradosso  July  1958. 

Session  on  Cancer  of  the  Bladder 

Session  on  Carcinogenic  Agents 

Papors  submitted  but  not  cleared  for  publication: 

1.  Consumer  Goods  and  Cancer  Hazards 

2.  Prevention  of  Occupational  Cancer,   prepared  by  invitation  of 

Dr.   Stoner,   Editor  of  CA . 

3.  TraiHTia  and  Cancer,   prepared  by  invitation  of  M.   Houts,  Editor 

of  "TraujTia"  -  a  publication  written  by  physiicians  for  lawyer 


Epidemiologic,  Histologic  &  Experimental  Aspects  of  Metal  C: 
of  the  Lung,   presented  before  7thJnternational  Cancer  Con 

July  1958,   LiOndon„   Englando  . 
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Part  A, 

Project  Title;  -  Studies  on  QccupatioKal  and  ERvironmental  Respiralory 
Cancer  Hazards  Caused  by  the  Inhalation  of  Carbonaceous  Air  Pollutants 
(Coal  Tar  and  Petroleum  Asphalt  Fumes,  Cutting  Oil  Fog,  Roasted 
Coffee  Soot  Duat)  and  by  the  Implantation  of  Diesel  Engine  Soot,  Cigarette 
Tar  and  3.  4-Beazpyrene  into  an  Artificial  Bronchial  Cyst. 

a.,     Inhalation  of  Carbonaceous  Air  Pollutaats 

Principal  Investigator  -  W«   C.   Hueper 
Other  Investigators  -  -     William  W.   Payne 

1 .  Coke  oven  tar  and  petroleum  asphalt 

2.  Cutting  Oils 

3.  Coffee  Roast  Soot 

b.     Urban  Air  Pollutant  Study 

Principal  Investigator  ■^  -  W.   C.   Hueper 
Other  Investigators  -  —     William  W.   Payne 


Cooperating  Units; 


Mr.   Strauss  and  Mr,   Tabor,   Taft  Sanitary 
Engineering  Center;  Dr,   P.   Kotin.  University 
of  Southern  California 


c.     Implantation  of  Diesel  Engine  Soot,   Cigarette  Tar  and  3,4~BeEtz- 
pyrene  Into  an  Artificial  Bronchial  Cyst  of  Dogs 

Principal  Investigator  -  -  W.  C.   Hueper 

Other  Investigators  -  -  -     J.   Ho  Waite  and  A.   Ketchum 

Man  Years  (calendar  year  1958) 

Total:  2.  9  )  No  active  work  done  on  210-alo  a2  and 

Professionalt       0,4  )  a3  during  1958. 

Other;  2,  5  ) 
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ao     Inhalatioa  of  Carbonaceoua  Air  Pollutants 

Principal  Investigator  -  W.   C.   Hueper 
Other  Investigators  -  -    Wm<,   W.   Payne 

Objectives:  -  The  alarming  rise  of  lung  cancers  during  recent  decades 

has  directed  attention  to  combustion  and  oxidation  products 
of  various  types  of  carbonaceous  matter  fcoal  soot,   coal  tar,   pitch, 
carbon  blacks ,   petroleum  asphalt,   cutting  oilSj  diesel  and  gasoline  eng^ 
exhausts „  tarry  fumes  from  tobacco  products,   sooty  miaterials  from  co- 
roasting,  oxidation  and  polymerization  products  of  volatilized  gasoline) 
which  pollute  to  an  increasing  degree  the  occupational  and  general  human 
environment.     The  study  of  coal  tar  and  petroleum  asphalt  (roofing,   road) 
fumes,   cutting  oil  fogs,  and  coffee  roast  soot  are  important  occupational 
respiratory  carcinogens  which  have  attracted  little  attention  by  other 
investigators.     Coffee  roast  soot  also  may  play  a  contributory  but  minor 
role  in  accounting  for  the  astonishingly  high  lung  and  larynx  cancer  nior- 
bidity  and  mortality  rates  in  New  Orleans  where  coffee  roasting  plants 
and  air  pollution  caused  by  their  effluents  are  environmentally  utdque 
features. 

1).     Coke  oven  tar  and  petroleum  asphalt 

Methods  Employed:  —  Coke  oven  coal  tar  and  petroleum  roofing  asphal' 

are  heated  by  an  electric  device  within  exposuri 
chaxnbers  to  275°C.  to  320°C.  ,   respectively.     Large  amounts  of  fumes 
thereby  given  off  by  these  materials.   The  temperature  within  the  charr) ,. 
is  kept  at  76®  to  78°  F.  with  the  help  of  cold  air  delivered  into  the  chamv/ 
from  an  air- conditioner.     Rats  and  guinea  pigs  are  used  as  experimental 
animals  which  are  exposed  5  days  a  week  for  about  6-7  hours  each  day , 

The  carcinogeaic  potency  of  the  miaterials  used  is  determined  by  the 
repeated  cutaneous  application  of  th©  coal  tar  and  petroleum  asphalt  to 
C57  black  mice  and  by  the  intramuscular  iajection  of  a  filter  extract 
obtaiBed  from  materials  which  have  passed  the  exposure  chambers  and  ...  _ 
been  retained  in  a  fiber  glass  filter. 

Findings;  -  -  The  occurrence  of  cutaneous  and  intramuscular  cancers  in 

the  mice  treated  with  the  coal  tar  and  the  coal  tar  filter 
extract  attest  to  the  carcinogenic  potency  of  the  tar  used  and  of  the  fuinet 
generated.     No  cutaneous  tumors  were  elicited  in  mice  painted  for  almos  • 
two  ((2)  years  with  the  roofing  asphalt.  Autopsy  findings  on  the  30  guinea 
pigs  and  SO  rats  exposed  to  the  eoal  tar  fumes  revealed  the  presence  of 
rather  atypical  cancers  in  th©  lungs  of  two  rats.   There  were  .  moreove?' „ 
cancers  of  the  ovary,  the  liver,   uterus  and  mediastinal  lymph  nodes  in 
other  rats  showing  a  single  instance  of  each  of  such  tumors.   Three  ab- 
dominal tumors  were  found  among  the  65  rats  which  inhaled  petroleum 
asphalt  fumes,  while  one  guinea  pig  had  a  neoplastic  node  attached  t©  feSis 
gastric  wall.  IlL^ 


i|..   Ccont)    Coke  oveia  tar  and  petroleum  as p^ialt 

Significance;  -  -  The  results  obtained  after  almost  two  years  of  ex;, 

are  essentially  negative  on  the  basis  of  gross  observa- 
tiona.     It  is  not  likely  that  this  conclusion  will  undergo  any  fundamental 
changes  when  histological  data  become  available. 

2|.     Cutting  Oils 

Methods  Employed.'  —  Cutting  oil,   representing  a  mixture  of  para 

with  lard,  is  injected  as  a  fog  into  the  exposure 
chamber  by  a  jet  operated  with  compressed  air  and  identical  with  jets 
employed  in  industry  for  the  applicatioa  of  cutting  oilSo     Bethesda  blacl' 
rats  and  guinea  pigs  are  exposed  to  this  fog  for  about  12  hours  five  times 
a  week.     The  paraffin  oil  fraction  of  the  cutting  oil  i3„  moreover,   painted 
on  the  sldn  of  mice  as  well  as  intrannuscularly  injected. 

Findings;    -  -  The  mice  painted  with  the  paraffin  oil  fraction  of  the  cutti- 
oil  developed  in  five  of  the  50  animals  cutaneous  neoplasrr. 
{2  papillonias,   3  carcinomas).     The  autopsy  examination  of  the  guinea  pi^?; 
revealed  the  absence  of  tumors  of  the  lung.     Among  the  rats  one  had  a 
suspected  lesion  of  the  lung,  while  a  second  had  a  markedly  thickened 
wall  of  the  bladder  containing  hemorrhagic  urine. 

Significance:  —  While  the  evidence  on  hand  shows  that  the  paraffin  oil 

fraction  is  m^ildly  carcinogenic  to  the  skin  of  mice,  the 
gross  evidence  on  rats  and  guinea  pigs  which  inhaled  a  fog  of  a  blend  of 
paraffin  oil  and  lard  is  at  present  equivocal.     The  rapidly  spreading 
practice  of  applying  cutting  oils  in  the  forxn  of  a  fog  deserves  continued 
serious  attention  because  of  the  saturation  of  the  air  in  metallurgical 
establishments  with  a  finely  dispersed  carcinogenic  oil  which  miay  create 
a  significant  cancer  hazard  to  the  various  respiratory  organs  as  well  as 
the  akin  of  man,  where  cancers  from  such  a  source  have  recently  been 
placed  on  record  ia  various  countries,  including  the  United  States. 

3},     Coffee  Roast  Soot 

Method®  Employed".  -  -  Two  types  of  coffee  roast  soot  were  obtained  from 

coffee  roasting  plants  in  New  Orleans  through  tb.:; 
cooperation  of  the  Sanitary. Engineering  CeEter,  Cincinnati,   Ohio.     One 
cajne  from  sinokestacks  of  plants  using  an  indirect  method  of  roastiag; 
i.  e.  ,  a  gas  flame  heated  the  outside  of  a  rotating  metal  drum  containing 
the  coffee  beans;  while  the  other  soot  was  recovered  from  a  direct  roas'.: 
process;  i.  e.  ,  a  gas  jet  introduced  into  the  inside  of  a  rotating  drum  pra 
vides  the  roasting  heat.   The  soot  is  pulverized  to  proper  particle  size 
in  a  micropulveriaer  cooled  by  a  dry  ice  pack.     This  finely  powdered 
material  is  agitated  in  a  flask  by  a  haminer  operated  by  an  electric  nriofcot 
asxd  the  dust  cloud  formed  is  blown  into  the  exposure  chambex-o     Bethesda 

black  rats  and  guinea  pigs  are  used  as  esEperimental  anintials.  About  ).30 
to  i-§0  gj.'ann8  of  «oot  are  used  daily. 
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3).   Ccont)    Coffee  Roast  Soot 

Findings;  -  -  The  autopsy  observation  of  the  guinea  pigs  showed  the 

preseace  of  nodular  or  flat  tumors  of  the  bladder  in  two 
animals o  One  of  these  tumors  was  a  spindle  cell  sarcoma  and  a  squamous 
cell  carcinoma„   the  second  was  a  squamous  cell  papilloma.,     The  rats 
displayed  tumog-s  of  the  lives?  ia  5  animals ,  tumors  of  the  uterus  in  Z, 
and  doubtful  tumors  of  the  bladder  and  skin  in  one  rat  each. 

Significance;  -  The  available  evidence  is  not  adequate  for  detexrnining 
whether  a  significant  number  of  tumors  at  proper^  sites 
attributable  to  the  soot  have  been  produced.     It  is,  however,   likely  that 
with  a  subsequent  histologic  examination  additional  tumors  may  be 
demonstrated  through  which  such  a  connection  will  definitely  b«  establiehe; 

Proposed  Course?  -  -  The  experiment  has  been  termiinated  for  the  present 

time.     Final  conclusions  can  be  drawn  only  when 
complete  histological  studies  will  be  available. 


Part  B  Included  -  -  NO 


b.     Urban  Air  Pollutant  Study 

Principal  Investigator  —  W,  Co  Hueper 

Other  Investigators  -  -  -     Wmi.  W.   Payne 

Cooperating  Units  -  Mr»   Strauss  and  Mr.   Tabor,  Taft  Sanitary 
Engineering  Center 
Dr.   Po   Kotin,  University  of  Southern  California 

Objectiv^es;  -  -  The  phenomenal  increase  of  lung  cancer  among  urban  popu 

lations  and  the  distinct  irregularity  in  the  degree  of  guch 
an  increase  in  different  metropolitan  areas  provide  circumstantial  e-^ddenc 
incriminating  environmental  factors  related  to  industrial  activities ,   ss-affi  ■ 
and  trans portr. tie n  conditions,  fuel  consumption,   disposal  of  municipal 
wastes  by  incineration,  and  similar  factors  of  the  modern  economy  in  thp 
causation  of  lung  caacers  and  in  their  ifise  in  frequency^  After  beiag 
approached  by  Dr.  Fiaher  for  assuming  direction  of  the  studies  on  lung 
cancer  a®  a  part  of  the  Air  Pollution  Program,  as  a  first  step  in  this  tas!. 
a  plan  was  evolved  for  correlating  epidei-iiiologic  data  available  ori  the  hmp 
cancer  incidence  of  8  aietropolitaR  areas  with  the  data  oMainea  by  a  c&em?, 
analysis  of  the  particulate  phase  of  air  pollutants  from  the?     ••  -.^^"i  -   -  t    - 
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Objecti'/est  (corat) 

data  to  be  secured  concerning  the  cascinogenic  potency  of  ^hi®  phase 
and  several  fractions  thereof  when  tested  in  mice  by  their  subcutaneous 
injectioh  and  compared  with  a  standard  of  cancerous  responses  to 
graduated  doses  of  3,4-ben»pyrene  administered  to  miice  by  the  same 

route , 

Methods  Employed:;  -  -  Because  of  known  differences  in  the  frequency 

rates  of  lung  cancer  in  the  populationtii  of  certain 
metTopolitan  areas  and  of  differences  in  the  chemical  composition  of  the 
particulate  phase  of  their  air  pollutants,  the  Sanitary  Engineering  Center 
took  charge  of  the  collection  and  chemical  analysis  of  the  air  pollutants 
in  the  following  9  metropolitan,  areas;  -  Los  Angeles,  San  Francisco, 
Nashville,  New  Orleans,  Birmingham,  Cincinnati,  Detroit,  Atlanta. 
Philadelphia,     Nashville  was  added  to  the  original  8  cities  in  December, 
1958,     It  was  agreed  to  test  by  montMy  injection  into  C57  black  mice, 
standardized  aryiounts  of  the  total  particulate  phase,  of  its  crude  beiasol 
extract,   its  refined  aroimatic  fraction,  its  osddiaed  aromatic  fraction, 
and  its  aliphatic  fraction,.     The  bioassays  of  the  first  three  fractions  were 
to  be  perforrpied  by  the  Environmental  Cance?  Section„  while  the  last  two 
fractions  were  to  be  studied  by  Dr»   P.  Kotin  in  Loe  Angeles,  according 
to  methods  agreed  upon.     Bioassay  of  the  total  particulate  phase  has 
become  possible  only  since  December  1958,   when  this  nnaterial  wae 
collected  on  nnillipore  filters  instead  of  glass  fiber  filters^ 

Each  fraction  is  injected  into  72  mice  in  monthly  intervals  with 
standardized  amounts  of  materials  collected  and  analyzed  during  the 
preceding  month. 

Findings:  -  -  Tumors  are  occurring  in  miice  receiving  the  extracts  from 
the  air  pollutants  of  the  8  cities  as  well  as  those  receiving 
graduated  doses  of  benzpyrenec     The  n'uxnber  of  tumors  that  have  oecurr.e' 
in  each  group  is  tabulated  below; 

fable  1 

Mice  Receiving  Fractions  of  Air  Pollutants  from  8  Cities 


City 

Date 

Benzo 

•1  Fraction 

Aromatic  Fraction 

First 

Noo' 

No. 

No. 

No. 

Injection 

Dead 

Tumors 

Dead 

Tumors 

Atlanta 

Octo  1957 

20 

18 

Birmingham 

Octo  1957 

22 

1 

16 

^    1 

Cincimiiati 

Septo  19S7 

29 

16 

1 

Detroit 

Oct,  1957 

17 

22 

lios  Angeles 

Dec.  1957 

13 

9 

1 

Ne"w  Orleans 

Octo  19S7 

11 

27 

PMiadelnbia 

Sent,   1957 

9 

IP, 

San  Francisco 

Dec.  1957 

21 

10 
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Table  2 

Mice  Receiving  Injections  of  Benzpyreae 

Date  of 

Total              Total 

Number 

Total 

Dose 

first 

no.              injected 

Tumors 

Deaths 

mg. 

injection 

injections            mg. 

11-30-58 

(Single  Injections) 

0.025 

8/22/57 

1                       0.025 

6 

45 

0.05 

8/22/57 

1                       0,05 

5 

43 

0,  10 

8/23/57 

1                       Oo  10 

16 

37 

0.25 

8/23/57 

1                       0.25 

19 

41 

0.50 

8/23/57 

1                       0.50 

17 

48 

0.0125 

3/25/58 

1                       0.0125 

0 

3 

0.008 

3/25/58 

1                       O0OO8 

0 

5 

*o 

4/28/58 

1                       0 

0 

6 

(Monthly  Injections) 


0.004 

8/29/57 

12 

0.048 

5 

25 

0.002 

8/29/57 

12 

0.024 

2 

24 

0.008 

8/30/57 

12 

0.096 

11 

27 

0.02 

9/3/57 

12 

0.24 

32 

46 

0.04 

8/30/57 

12 

0.48 

45 

60 

*o 

4/28/58 

8 

0 

0 

4 

*Tricaprylin  controls 


Significance;  -    While  the  cancerous  response  of  mice  to  the  monthly  injecti 
of  air  pollutant  fractions  has  so  far  been  rather  meagre,  it 
can  be  expected  that  the  results  will  be  greater  during  the  remaining  montfer 
of  the  experiment  flO  months).   It  may  be  pointed  out  in  this  coqnection  that 
the  only  pollutants  which  have  so  far  produced  more  than  one  tumor  came 
from  Birmingham 0  Alabama,  which  according  to  the  data  recently  published 
by  Manos ,  has  the  highest  lung  cancer  death  rate  among  the  163  metropolitan 
areas  analyzed. 

The  evidence  presented  by  the  two  series  of  mice  receiving  single 
or  repeated  injections  of  graduated  doses  of  3,  4"benzpyrene  reveals  an 
interesting  observation.     The  subcutaneous  introduction  of  graduated  dosee 
of  benspyrene  by  one  injection  or  by  refracted  monthly  injections  resulted 
in  about  the  same  carcinogenic  response  for  both  series  when  rather  low 
total  amouRts  of  3,4-benspyrene  were  usedc     'Fhe-%'!  esMbited  a  plateau  effer. 
447  when  larger  doses  were  administered  by  a  single  injection,  while  they 
displayed  a  high  and  progressive  level  when  the  same  total  dose  was 
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Significance:  {cont) 

administered  in  12  equal  refracted  monthly  doses.     This  observation 
may  be  of  practical  innportance  when  evaluating  the  carcinogenic  response 
to  daily  repeated  exposures  to  atmospheric  benzpyrene  in  communities 
differing  in  their  average  benapyrene  level,  i.  e.  ,  the  lung  cancer  responE© 
among  the  population  living  in  a  community  with  a  rather  high  benapyreae 
level  of  the  urban  atmosphere  may  be  disproportionately  high  in  comparisoij 
with  the  one  observed  among  the  population  exposed  to  a  low  atmiospheric 
concentration  of  benapyrene. 

Proposed  Course:  -  -    It  is  anticipated  ths.t  the  experiment  will  take 

about  two  years  before  final  results  can  be 
evaluated. 


Part  B  Included;  -  -  -  NO 


448 


c°     Implaatation  of  Diesel  Engine  Soot,  Cigarette  Tag  and 

3.4-Eenzpyreiae  into  an  Agtificial  Bronchial  Cyst  of  Dogs 

Principal  Investigator  -  W,  Co   Hueper 

Other  Investigators  -  -     Jo  H,  Waite  and  A.  Ketchum 

Objectives^  -  -  Distinct  difficulties  are  encountered  ixj  producing  caacers 
of  the  lung  in  experimental  animals  through  the  inhalatioa 
of  atmospheric  pollutants  of  known  or  suspected  carcisiogenic  naturso 
Moreoverp   rodents  have  almiost  exclusively  been  used  in  such  experiments 
ass  well  as  in  others  in  which  the  test  agents  were  introduced  into  the  luag 
by  various  nonphysiologic  routes  and  miethods.     It  seeicned,  therefore,   to 
be  of  interest  to  investigate  whether  the  canine  bronchial  inucoaa  which 
also  becomes  exposed  during  raorraal  life  in  urban  areas  to  the  inhalatioB 
of  atmospheric  carcinogens,  will  respond  with  the  development  of  cancers 
when  brought  in  contact  over  prolonged  periods  with  agents  of  established 
or  suspected  carcinogen  propertieSi  i.e«  ,   diesel  engine  soot  containing 
known  amounts  of  3.4- benzpyrene,   cigarette  tar  from  an  automatic 
smoking  machine,  and  3„4-benapyrene  administered  in  a  pellet  of 
cholesterol  o 

The  right  miiddle  lobe  of  the  lung  was  surgically  removed  and  an 
artificial  cyst  was  formed  from  the  remaining  bronchial  stump.     Into 
the  lumien  of  this  cyst  the  test  material  was  administered.     The  cysts 
of  the  five  dogs  receiving  the  diesel  engine  soot  and  the  cigarette  tar 
were  connected  by  a  thin  polyethylene  tube  with  the  outside  of  the 
thoracical  wall  so  as  to  be  able  of  replenishing  the  carcinogenic  agest 
in  the  cyst  in  3  to  4  monthly  intervals .   During  the  interval  the  end  of 
th@  tube  was  left  embedded  in  the  subcutaneous  tissue. 

Findings;  -  -  Control  cysts  studied  histologically  several  months  after 

the  surgical  procedure  revealed  an  intact  and  healthy 
bronchial  mucosa.     The  test  dogs  are  all  alive  and  apparently  healthy. 

Significances  -  -  The  demonstration  of  cancers  in  the  bronchial  cysts 

would  provide  important  evidence  indicating  tiiat  diesel 
engine  exhaust,  cigarette  tar.  and  3 . 4-berazpyrene  exert  actually  a 
carcinogenic  effect  upon  the  bronchial  mucosa  of  higher  mammals  other 
than  rodents  and  of  maxr.mals  lacking  any  special  and  known  tendency 
toward  pulmonary  tumors,  such  as  that  found  in  several  inbred  strains 
of  miceo 

Proposed  Course:  -  -  The  dogs  will  be  kept  under  observation  for  a 
a  minimal  period  of  five  yearso 


Part  B  Included  -  -  °  NO 


National  Cancar  Institute 

u 

Laboratory  of  Bioahemistry 


'         T 

budget  Data 

Estiinated  Obligations,  .a,  < 

, » 0 , 0  0  0 » 0  0 „ , , 0  =  0 , , 0  0  0  0  0 , oFiscal  Year  1959 

Dii'eGtt. .... 

,0.00.0,0,,.,,, 

.,00,0000,000,0000,0,000$ 

706,700 

ReiBibVErsaaenta 

Clinical, 

0,0,0,...,,..,. 

,.,.,,  0.0, .,.o,.»,oo,n,o 

0 

Other „ „ 0  0 

,,,00.000..,, 

,0000,  0000.. 00,  ooo.o,,,. 

2ij-5>900 

Total, „ , 0  0 „ . 0  0 , , 0  0  0 , , , 

952,600 

Ij     Includes  Projects  No* 

's: 

CHIEF; 

301 
302 

PmrSIOAL  OHEBCnSTRY  AHD  CHRmATOGRAPHY 

% 

313 
339 

356 
357 

CYTaJiM-IISTRY  SECTIOT; 

329 
330 

332 
333 

EKZBIES  MD  ^3ETAB0LISM  SECTION: 

320 
Shi 
353 

359 
360 

UUTRITION  MD  CARCINOGENESIS  SECTION; 

32i^ 
325 
327 
328 

ZkB  and  3^9 

3*^7 
3^8 

PROTBjQJ  CfMlilMISTRY  SECTION  5 

306 

3?f^ 
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Serial  Noo   NCI-»30:i 
PHS-NIH  lo   Lab.,    of  Biocheirxo 

Individual   Project  Report  2o    Office  of  the  Chief 

Calendar  "Xear  195^  3*    Sathesdas   i4do 


Part  Aq 

Project  Title:   Secretary  Duties  in  the  Laboratory 

of  Biocheraists?jo 

Principal  Investigators;  Bo  Ao  Mitchells  Ao  Eo 

Stotlers  and  So  Ko  Burger 

Other  Investigators;  None 

Cooperating  Units;  None 

Man  Xears  (calendar  year  1958) s 
Totals  3 
Prof®ssi<aial:  0 
Others  3 

Project  Deacrlption: 

Objectives.  The  objectives  of  the  Secretarial  Unit 
in  the  Office  of  the  Chief  are  tos  Maintain  persoiinels 
correspondence^  reprints  and  requisition  files,?  rua.lntairi 
le&v&s   overtimes  and  budget  records»  maintain  a  Labors'' ' 
librarye  arrsBge  for  travel  of  professional  staff « 
compose  and  type  letters?  maiuorandas  requisitions » 
and  shop  orders®  and  tjfpe  manuscripts  a  lantern  slides^ 
travel  requests »  perisonnol  requests «  and  iniscQllaneous 
charts  and  articleso  The  above  duties  are  performed 
for  31  professional  and  i|l  subprofessional  ©niployeeso 

Methods,?  Since  January  1956a  this  Unit  has  typed 
t^^ollowing;  ApproXcU.000  pages  original  inanuscript* 
15?5  letters  and  memoranda»  60  lantern  slidesj.  800 
pages  of  miscellaneous  material*  1500  requisitions e 
175  instrument  shop  orders?  llj.0  Request  for  Sei^viceso 
5  reports  of  surplus  property^  35  Shipraent  Requests y 
5  Travel  Requests  a  and  lj.0  Personnel  Action  Request  a<> 

In  the  future  this  Unit  will  continue  to  do  its  utmost 
to  produce  as  much  vroi'k  as  possible  and  to  perform 
this  work  accurately  and  rapidlyo 

Part  B  included    Ho 
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Serial  Koo  NC 1-302 

lo  Labo  of  Biocheraisbry 
2o  Office  of  the  Chief 
3a  Bethesda?  Mdo 


Part  AS 


Project  Title?   Mlcrocheniical  eaqjirlcal  analysis  I 

Development  of  microcheraical  methods S 
In^Trared  and  ultra-violet  absorption 
spectroscopyo 

Principal  Investigator:  Robert  Jo  Koegel 

Other  Investigators:   Rita  Mo  Koegel »  James  Fo  Williams e 

and  Gregory  Eo  McNeill 

Cof^perating  Units:  None 

Man  Years  (calendar  year  1959 )• 
Total:  3-3 A 
ProfessicHial:  l~3/i|- 
Other:  2 

Project  Description: 

The  analytical  Unit  provides  a  versatile  analytical 
service  in  collaboration  with  the  independent  investigators 
of  the  Biochemistry  Laboratory  by  applying  the  most 
recent  developments  in  analytical  chemistry  to  their 
particular  problems »  and  by  developing  new  techniques 
as  their  problems  require  it* 

The  routine  service  of  the  imit  continues  as  described 
in  previous  annual  reportse  however?  during  1958  over 
2»200  samples  were  submitted  for  analysis©  This  figure 
represents  nearly  TsOOO  individual  tests  for»  Qs   Hj  N^ 
Pji  Ss  halogena»  metalss  fatsa  water»  etco »  and  as 
compared  to  1957  is  a  l\.Q%   increase  in  the  work  load 
and  productivity  of  the  laboratory..   1958  has  been 
one  of  the  most  productive  years  in  the  laboratorj-s 
history© 

'^he  solid  state  infrared  absorption  spectra  of  some 
twenty  percent  of  the  samples  submitted  for  empirical 
analysis  are  now  being  run  and  the  recorded  spectra 
mad®  available  to  the  individual  investigator  for 
purposes  of  structural  interpretation  and  as  indicators 
@f  chemical  purityo 

SEE  CONTINUATION  SHEET  (A) 

Part  B  included:  Yes 
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The  total  fat  in  milk  from  rats  oai  synthetic  diets  was 
studied  by  adapting  a  tecbniqu®  for  total  fat  determination 
to  one  investigator's  purposeo 

The  solid  state  infrared  spectra  of  a  series  of  amino 
aeida  and  thoig-  glyeylj,  acetyls  glycyldehydro  and  acetyl- 
dehydro  derivati-^es  ha-^e  been  charaeteriEed  and  their 
observed  absorption  peaks  have  been  correlated  with  motions 
of  specific  fiunetlcnal  groups  Imovna  to  be  present  in  th® 
moleculeso  This  precis®  characterisation  of  the  specific 
absorpticai  frequencies  allows  unequivocal  qualitative 
identificaticHi  of  th©  specific  compounds  and  establishes 
the  fo-undation  for  specific  quantitative  analytical  procedures 
for  their  detection  in  mixtures  and  the  identification  of  a 
singls  component  in  a  mlstur©  of  optical  isomer So 

This  program  has  been  continued  during  195Q  utilissing 

the  correlations  mad©  during  195?  between  the  frequency 

of  th©  recorded  absorption  peaks  and  the  specific  vibrations 

of  functional  groups  known  to  b©  prssent  in  the  model  structure©*: 

It  has  been  shovna  that»  the  more  significant  differences  In 

the  solid  state  spectra  of  the  racemie  and  optically  activ® 

straight  chain  a«»araino  acids  appear  In  those  spectral  regions 

which  reflect  the  deformation  motions  of  the  charged  a» 

amino  groups  and  that  the  solid  state  spectra  of  the  racemic 

form  of  the  acetyl  derivatives  of  the  straight  chain  a- 

amino  acids  differ  from  the  corresponding  optically  activ® 

form  in  several  specific  wayso  The  "N~H  stretching  motion 

of  the  peptide  bond  absorbs  at  a  higher  freqjjuencya  and  th® 

corresponding  6(-N"H)  vibrations  at  a  higher  frequency! 

the  frequency  of  th®  carboxyl  stretching  motion  of  the  peptid© 

bond  decrease So 

The  infrared  program  contintses  as  outlined  above  and  two 
papers  are  being  prepared  for  publicaticn  early  in  1959o 

An  I9R0  and  UoVo  laboratory  have  been  established  in  room 
128  of  building  6  which  will  facilitate  and  expedite  the 
development  of  the  abo^e  program© 
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Individual  Project  Report 
Calendar  Year  1958 


Part  Bo  HonorBa  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project:  None 

Honors  and  Awards  relating  to  this  project? 
Superior  Performance  Award  NIH  =  #500 o 
Superior  Service  Award  DHEW  =■  meritorious 
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Serial  Noo    NCI<-313 

lo   Labo    of  Biochemistry 
PHS-NCI  2o    Physical  Cheraiatry  and 

Individual  Project  Report  ChroinatograDhy  Sectio?: 

Calendar  lear  1958  3°   B©thesda»   iddo 


Part  Ao 


Project  Title:   Chro.aatographic  Analysis  of  Protein 

Components  of  Serum  in  Health  and  Diseaseo 

Principal  Investigators  Ho  Ac  Sober  and  Eo  Ao  Peterson 

Other  Investigators   Nona 

Cooperating  Units;  None 

Man  years  (calendar  year  1958)° 
Total:  i|.-l/3 
Professional:  l»2/3 
Other:  2-2/3 

Project  Description: 

Objectives:  To  develop  and  applj  chromatographie 
procedures  to  the  resolutions  isolations  identification 
of  the  many  macromolecular  components  in  norraal  aud 
pathological  serum  and  plasmae 

iiethods  employed:  Plasmae  serum  and  their  preparations 
are  subjected  to  chromatographic  analysis  and  isolation 
on  cellulose  ion  exchangers*  using  gradient  elution  and 
stepwise  elution  techniqueso  The  resulting  fractions 
are  examined  by  phT/sico -chemical©  chemicalii  and  immuno-' 
ehemicaJ.  techniques  said  specific  biological  activity  of 
these  fractions  characterisedo 

^a^or^^^flndings:  lo  Albumins  alone «  of  the  proteins  of 
iexnim  examinects  has  shown  altered  chroinatographic  behavior 
on  rechromatographyo   It  has  been  demonstrated^)  however? 
that  rechromatographya  per  seg  is  not  resoonsiblea  but 
rather^  the  exnosur©  of  the  albumin  to  contaminants  In 
the  cellophane  dialj^sis  sac  used  to  prepare  th^  fraction 
foF  rechromatographyo   Sine©  the  addition  of  small  amount 
of  oleic  acid  to  fresh  albumin  produces  a  similar  effects 
It  is  tentatively  assumed  that  the  contamination  Is 
lipid  in  naturoo   The  alteration  of  albumin  does  not 
appear  to  be  a  consequence  of  dialysis  per  sea  dilutlona 
pHs  oxidations  iron  contaminations  chromatograohys  etcc. 

SEE  COMTrJUATIOM  SHEET  (A) 

Part  B  included  Yes 
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2o   Rapid  stepv;ise  elutlon  procedures  have  been  developed 
which  separata  90%   of  the  Y^S^o^^li^s  from  the  remainder 
of  the  seruiH  proteinsp  thus  providing  a  y^globulin  fraction 
containing  all  the  antibody  (in  some  lO^-lS  instances  tested) 
but  no  macroglobulino  All  the  macroglobulin  (y^globulins 
also)  can  bo  recovered  in  a  fraction  from  which  most  of  the 
smaller  Y'^glo^'Jli'^  ^^^   been  reiuovedo  Fractions  enriched 
60%   or  more  with  respect  to  proteins  of  a  given  electro- 
phoretic  category  have  been  prepared  bji  stepwise  elution 
procedureso 

Significance?  The  altered  chro-.natographic  behavior  of 
albumin  on  re chromatography  must  be  well  understood  so 
that  changes  wbichare  found  in  the  chroiaatographic  pattern 
of  serum  and  plasma  can  be  interpreted  with  confidence^ 
lixperi mental  results  thus  far  favor  an  explanation  involving 
the  addition  of  lipid  material  to  the  albumin  molecule  or 
the  "stripping"  of  some  component  from  the  albumin  moleeuleo 

Stepwise  elution  systems  permit  the  preparation  of  highly 
enriched  fractions  to  be  used  in  further  subfractionation 
experlmentsn  of  hyper "-l.iimune  Y"glo^^3.in  fractions  for  therapy < 
and  of  large  scale  manipulationo 

Proposed  Course  of  Project?   Investigation  will  be  continued 
to  determfne  the  extent  to  which  albumin  normally  occurs  in 
this  altered  form  and  to  identify  and  remove  the  responsible 
agent  from  dialysis  tubingo   Stepwise  procedures  will  be 
employed  to  prepare  purified  macro  globulin*  antibody^,  and 
other  serum  componentso 


.c;r. 
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PHS=NGI 
Individual  Project  Report 
Calendar  Year  1958 


Part^o     Honorsg  Awards  and  Publleationsa 

Publications  other  than  abstracts  from  this  projects 

lo  Sober,  He  Ao »  and  Peterson^  Eo  Ao ?  Protein 
chromatography  on  ion  exchange  oellulosso 
Fedo   Procop  19599  In  presso 

Honors  and  awards  relating  to  this  projects 

Hon® 
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Serial  Noo   NCI-339 
PHS»NCI  lo    Labo    of  Biocheiuistry 

Individual  Project  Report  2o    Physical  Che.nistry  and 

Calendar  "iiear  1958  Chromatography  Section 

3o    Bathes  da »   Ado 


Part  Ao 


Project  Titles   I'iiscellaneous  applications  of 

chro;aatography  to  the  purification 

of  biologically  active  macromoleculeso 

Principal  Investigators?   Eo  Ao  Peterson  and  He  Ao  Sober 

Other  Investigators?  Mo  Eo  ilavere  Wo  Staehelin 

Cooperating  Units;  None 

Man  years   Ccal»indar  year  1958  )• 
Totals  2/3 
Prof  e  s  s  1  onal ;  1/3 
Others  1/3 

Project  Description: 

Objec,tive3S  To  .aake  use  of  the  high  resolving  power  of 
the  cellulose  Ion  exchangers  for  the  piarification  of 
specific  biological  activities s 

lo  The  purification  and  characterization  of  calf 

spleen  nucleaseso 
2e.  The  study  of  the  ribonucleoproteins  particles 
of  rat  liver  and  hepatoma  to  determine  whether 
they  comprise  a  mixture  of  different  types  ands 
if  so 8  to  investigate  the  relationship  of  the 
Individual  types  to  the  process  of  protein 
synthesis© 
3o  The  fractionation  of  ollgo».«cleotidos  derived  Dy 
enzymic  degradation  of  nucleic  acidso 

Methods  eiaployeds  The  caaterials  under  study  are 
T^ct i on ateTb y  chro;natography  on  cellulose  Ion'  exchangei 
using  gradient  an.d  stepwise  elution  tecbnlqueso   The 
resulting  fractions  are  then  examined  by  physicals  chami? 
and  enzyraic  methodso 

SJiE  CONTINUATION  SHa.LT  (A) 

Part  B  included   ieso 
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Ma.ior  findings  ° 

lo  Ribonuclease  and  deoxyrlbonucleaae  of  calf  spleen 
preparations  have  been  separated  on  cellulose  ion  exctiangerso 
Several  chromatographically  distinct  ribonucleases  have 
been  observed^ 

2o  Preli:uinar^  work  with  Dr<.  E,  Kuff  has  shown  that 
the  ribonucleoproteln  particles  of  rat  liver  can  be  adsorbed 
and  desorbed  fro-n  specially?  prepared  cellulose  anion  ex- 
changers without  disruption  of  the  particleso   Moreoverj, 
some  indication  of  heterogeneity  has  been  observedo 

3o  Preliialnarv  viork  has  shown  that  the  oligonucleotides 
remaining  as  "core"  after  the  digestion  of  ysast  ribonucleic 
acid  by  pancreatic  ribonuclease  can  be  fractionated  on  a 
cellulose  ion  exchangero  Fractionation  apoears  to  be  based 
primarilj  on  differences  in  sizee  with  subfractionation 
possible  within  the  size  groupo 

Signlflc^cje: 

"~~^"°~mi?He  nuclease  fractionations  provide  purified  enzymes 
which  can  serve  as  more  selective  tools  in  Investigations  of 
nucleic  acid  structure^   Moreoverg  this  work  reveals  a 
surprising  heterogeneity  aiaong  the  molecules  carrying 
ribonuclease  activitye  a  inatter  which  may  be  of  considerable 
importance  in  structural  studies  and  in  investigations 
dealing  with  pathological  changes  in  these  enzymes© 

28  If  the  ribonucleoproteln  particles  can  be  fractionated 
without  disruptionir  new  information  on  their  role  in  protein 
synthesis  should  followo  i4oreover«  a  badly  needed  new  method 
for  the  separation  of  sub-cellular  particles  would  have  been 
demonstrated*  leading  eventually  to  the  application  of 
similar  techniques  to  the  isolation  of  other  organized  cell 
components o 

3o  The  fractionation  of  oligonucleotides s  even  to  the 
degree  obtained  in  this  preliminary  works  luakes  possible  the 
characterization  of  nucleic  acids  and  nucleases  In  a  manner 
not  previously  possibles   It  iss  moreover^  of  considerable 
importance  in  structural  investigations o 

Proposed,  course  of  pro.|ectg  Ribonucleoproteln  particles  from 
rat  liverTT^ovikoi'f'  hepatoma g  and  possible  other  sources  will 
be  subjected  to  cliromatographic  fractionation*  and  the  fractions 
will  be  examined  in  the  analytical  ultracentrlfuge  and  under 
the  electron  microscope  to  determine  whether  the  particles  have 
been  physically  alteredo   In  experiments  in  which  a  radioactive 
label  has  been  Incorporated  into  the  protein  of  tlie  partiele 

SEE  CONTIKUATIDM  SHEET  (B) 
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before  rupture  of  the  cells  the  transfer  of  radioactivit 
to  soluble  protein  after  disruption  of  the  chroiaatographj 
ically  isolated  particles  will  be  studied  by  chrornatograp'ay 
of  the  soluble  proteinso   In  this  way  it  is  hoped  to 
determine  whether  differences  exist  ainong  the  particle 
fractions  with  respect  to  the  kind  of  protein  released* 
and  also  to  confirm  the  belief  that  the  proteins  sunthesised 
b^  the  particles  are  the  same  as  those  taaking  up  the  soluble 
protein  fraction  of  the  cello 

Procedures  developed  for  the  fractionation  of  oligonueleotide; 
will  be  used  to  study  the  fragments  produced  by  partial 
enzymie  degradation  of  various  nucleic  acidso   Some  of  these 
fragments  will  bo  subjected  to  sequence  analysiso 
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PHS»HCI 
Individual  Project  Report 
Calendar  Year  195® 


Fart  B;  Honors »  Awards  and  Publications 

Publications  other  than  abstracts  fr«^i  this  subjects 

lo  Maver^  Mo  Ee  p   Peterson^  Eo  Ao  b  and  Greco*  Ao  Eo  J 

Purification  and  characterisation  of  ribonucleas© 
of  calf  spleeno  No  Yo   Acado  Scio  Conference  on 
Enaymes  of  Polynucleotide  Metabolismd  19^9 o 
in  presso 

Honors  and  Awards  relating  to  this  project" 

Hone 
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Serial  Noo    NC 1-356 

lo    Labo    of  Biocheniistrj' 
2o    Physical  Chemistry  and 

Ghroraatography  Section 
3.0    Bethesdaj.   Ado 


Part  Ac 


Project  Title: 


General  Techni«^wes  and  Concepts  for 
the  Ghromatography  of  itocromoleculesc 


Principal  Investigators     iiio   Ac    Peterson  and  Ho   Ao 

Other  Investigator:       Hona 

Cooperating  Units?      None 

r€an  liears   (calendar  year  1958)° 
Totals   l-^Z/S 
Professional:   1 
Other:    2/3 

Project  Descriptions 


jectiyegs  To  devise  and  prepare  adsorbents  for  the 
chroiuatography  of  high  molecular  ;\reight  substances^ 
to  develop  and  examine  criteria  for  testing  adsorbent 
characteristics  such  as  specific  adsorptione  resolution 
efficiencys  etco »  to  design  and  test  systems  for  the 
continuous  and  automatic  recording  and  evaluation  of 
the  results  of  the  use  of  adsorbents  in  chromatographic 
studies »  to  devise  and  test  arrangements  for  the 
production  of  the  various  gradients  of  pHg  salt.?  and 
other  variables  required  for  the  separation  of  macro- 
molecules  and  to  study  the  effect  of  parameters  such 
as  particle  sizes  column  geometry »  flow  rates  elution 
gradient  to  load  ratios  tempei'ature  etco  on  the 
chromatographic  resolution  of  macromoleculeso 

i^thods  employed:   Cation  and  an ion -exchangers  are 
mad©  from  cellulose  of  several  ©article  sizes  and  vjith 
different  attached  ionizing  groups  having  various  acidic 
or  basic  strengthso  Plow  rates «  elution  gradient  systems 
and  adsorbents  are  exa.uined  with  respect  to  theii" 
behavior  on  the  resolution  of  test  mixtures  of  macro- 
moleculeso 

SEE  CONTINUATION  SHEET  (A) 
Part  B  included   ^es 
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tlajor  findings s   Bxtensi\'ely  resolved  and  reproducible 
chPOiTxatograias  of  serum  or  plasina  can  be  produced  in  less 
than  1  dayo   Several  improved  designs  of  the  Varigrad 
(variable  gradient  device)  have  been  raad©  and  evaluated© 
Eluting  systsins  e;aployirig  stepwis0i>  rather  than  continuouss 
changes  in  eluting  power  have  been  studiedo  Both  of  these 
systems  have  advantages  in  certain  applications e  the  gradient 
systems  for  resolution  of  a  series  of  verj  similar  substances 
and  fox'  focusing  resolution  power  on  any  particular  region 
of  the  chromatograias  the  stepwise  procedures s  for  the  mora 
rapid  separation  of  groups  of  substances p  preli.-ninary  fraction 
enrichments  concentration  of  dilute  substances©  etco 

Significance ;   Available  methods  for  the  isolation  and 
exaraJnatTraT^of  high  molecular  weight  components  are  titnie 
consuriiing  and  do  not  have  sufficient  resolving  power  to 
separate  the  multittid®  of  macro  nolecular  components  which 
are  knovm  to  exist  and  exhibit  specific  biological  propertieac 
Suitable  adsorbantss  taethodss  techniques  and  apparatus  are 
required  for  more  rapid  progress  In  th©  understanding  of 
the  structure  and  function  of  complex  macromolecular  systemso 

Proposed  eourse  of  project;  A  variety  of  "tailor-made" 
cellulose  ion->exchangers  remain  to  be  made  and  testedo 
Optimum  conditions  for  resolution  of  certain  standard 
macromolecular  systems  must  be  definedo  Apparatus  fos? 
automatic  and  contintious  monitoring  and  evaluation^)  in 
large  as  vjell  as  micro^scale  modif  icationsn  as  well  as 
experiments  designed  to  provide  fundamental  insight  into 
th©  chromatographic  process  with  raaeromoleculesa  are  be 
investigatedo 
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Part  Bo   Honors  9  Awards s  and  Publications 

Publications  other  than  abstracts  from  this  projects 

lo  Petersons  Eo  A<. »  and  Sober»  Ho  Ao :  A  variable 

gradient  device  for  c hroiuatographyo   Analo  Chenio 
^5  1959©  In  presso 

Honors  and  awards  relating  to  this  projects 
None 
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Serial  Noc.   KOj,->;j.Pi 

lo   Labo   of  BlochoMc, 

2o   Physical  Chemistry  and 

Chromatography  Section 
3o   Bethesdap  Md<, 


Part  Ao 


Project  Titles  Homogeneity  and  Structure  of  Proteins: 
Hemoglobino 

Principal  Investigators:  Po  Jo  Gutter  and 

So  Ao  Peterson 

Other  Investigators  J  Ho  Ao  Sober 

Cooperating  Units;  None 

Man  Years  ( calendar  year  19^6 ) : 
Totals  1 
Professionals  v3 
Other;  1/3 

Project  Description; 

Objectives s  Characterization  of  the  heterogeneity 
of  hemoglobin  derived  from  various  mammalian  sources « 
Investigation  of  the  chromatographic  behavior  of 
human^  horse g  and  dog  hemoglobins  on  cation-ezchang© 
cellulose  in  an  attempt  to  better  understand  herno- 
globin  structure  by  elucidating  differences  betvreen 
species o 

Methods  s  A  reproducible  chromatographic  elution 
schedule  (in  terms  of  salt  concentration g  pHg  etCo) 
was  developed g  and  a  systematic  survey  was  made  of 
the  behavior  of  h-umanj,  horse  and  dog  hemoglobins  on 
cat ion» exchange  cellulose o  The  effect  of  chromatog- 
raphy in  the  presence  of  concentrated  urea  was 
studied^   The  fractions  obtained  were  further  charac- 
terized by  the  techniques  of  spectrophotometry ^ 
electrophoresis  and  ultracentrifugation^ 

Ma-jor  Findings;   Normal  adult  human  and  horse  carbon 
monoxide  hemoglobins  were  distinctly  heterogeneous 
when  chromatographed  on  cation= ex change  celluloseo 
Under  similar  chromatographic  conditions j,  normal 
adult  dog  carbon  monoxide  hemoglobin  was  essentially 
homogeneous , 
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As  determined  by  both  chromatographic  and  sedimen- 
tation techniques g  human  and  dog  hemoglobins  are 
relatively  resistant  to  dissociation  by  ij.M  ureaj, 
whei-eas  horse  hemoglobin  is  extensively  dissociated 
under  the  same  conditions,,   The  horse j,  human j,  and 
dog  hemoglobins  represent  a  series  of  suscepti~ 
bilities  to  urea  comprising^  respectively^  dissocia»= 
tion^  unfolding^,  and  relatively  little  effect „ 

Significance;   The  new  components  seen  when  hemo- 
globin was  chromatographed  in  the  presence  of  urea 
were  the  result  of  treatment  iii   an  agent  which 
iSp  presumably  J,  not  capable  of  splitting  covalent 
linkage So  Therefore^  chemical  examination  of  the 
individual  fractions  should  be  of  particular  value 
in  the  elucidation  of  the  structure  of  the  native 
hemoglobin  molecule «  Such  work  will  be  greatly 
aided  by  the  feasibility  of  fractionation  on  a 
scale  large  enough  to  provide  adequate  amounts  of 
even  minor  components o 

Pgopoaed  course;  A  method  is  being  explored^  using 
the  **Varigi^d"~d9vel oped  in  this  laboratory j,  which 
should  permit  satisfactory  chromatographic  analysis 
of  hemoglobin  with  2k   hours  instead  of  the  5  or  6 
days  previously  required,,  Amino  acid  analyses  of 
chromatographic  fractions  is  also  contemplatedc 
Attempts  will  be  made  to  ascertain  whether  the 
observed  heterogeneity  of  normal  adult  hemoglobin 
is  a  consequence  of  formation  of  the  red  cells  at 
different  sites ^  the  synthesis  of  more  than  one 
species  of  hemoglobin  molecule  within  a  cellj,  pro- 
gressive changes  related  to  the  aging  of  the  cell^j, 
or  changes  occurring  after  lysis  of  the  cells o 
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Part  Bs     Honors*  Awards®  and  Publications 

Publicaticsia  other  than  abstracts  frora  this  projects 

lo   Gutters  Fo    Jo  9    Peterson 9   F^o   Ao »   and  Sober»   Ho   A<. « 
Chromatography  of  proteinso      IIIo   HumaR»  hors® 
and  dog  hemoglobins  on  cat;ioa°°exehange  celluloseo 
Archo  BiocheB>o   BiophysoS  ^9  1959 »   in  presso 

Honors  and  awards  relating  to  this  project* 

None 
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PHS^NIH  1.   Latoo   of  ^ioekemiatry 

Individual  Project  Report  2«   Cytocheialetry  Seotion 

Calendar  Year  1958  3o   Betheada,  Mdo 


Part  Ao 


Project  Title:  Development  of  Unique  Manometrlc  and 
Eleetrocheialcal  Methods  of  Measuring 
Gas  Ssobange  in  Cell  Metabolism 

Principal  Investigators:  Do  Burk  and  G«  Hobby 

Other  Investigator as  Oo  Warburg »  Jo  Hunter,  and  Jo 

Laaslo  (Research  Fellow) 

Cooperating  Units:  None 

Man  Year a  (calendar  year  1958 ) : 
Total:   2/3 
Professional:   1/3 
Other:  1/3 

Project  Description: 

Objective:  Development  of  unique  manometric  and 
electrochemical  methods  of  measuring  gas  exchange 
in  cell  metabolismo 


Ma^lor  findings:  The  two=ve@s9l  manometrlc  method  has 
been  " adapt; edio  a  study  of  the  metabolism  of  normal 
and  leukemic  human  leukocytes,  using  as  a  standard 
method  for  comparison  the  Summerson  differential 
msmometryo  Leukocytes  were  prepared  from  blood  in 
noncoaguleted  unjelled  form  in  autologous  plasma  or 
serum  by  three  different  procedures  involving  (a) 
citrate,  (b)  heparin=fibrinogen,  and  (o)  rotation 
with  beadso  The  metabolic  results  obtained  indieats^, 
contrary  to  most  data  in  the  literature,  that  normal 
leukocytes  ordinarily  show  a  negligible  or  small 
aerobic  glycolysis «  There  are  many  technical  aspects 
to  be  considered  in  such  studies  which  almost  certainly 
account  for  the  widely  discrepant  conclusions  about 
leukocyte  metabolism  reported  In   the  extensive 
literature^  The  significance  of  final,  correct 
Goncluaione  as  to  the  nature  of,  and  differentiation 
between,  normal  and  leukemic  leukocytes  lies  in  its 
great  bearing  on  the  eventual  feasibility  of  successful 
chemotherapy  of  leukemia  and  related  neoplastic  dlseasesc 
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Individual  Project  Report  2«,   CytochemiBtry  Section 


CftlenSap  Year  1958  3o  Bethosda,  Mdc 


Part  Ao 


Project  Tltl®t  Combined  Aetiona  of  Anti^^ancer  Agents 
and  Hormonal  Systems  that  Inhibit 
Glucose  Utilisation  in  Cancer  Metabolism 
and  Growth 

Principal  Invostlgatorss  Do  Burk  and  Mo  Woods 

Other  Investigators?  Jo  Hunter <,  Go  Hobby >  Jo  Laszlo 

(Research  Fellow) ^  and  Ko  Wight 

Cooperating  Units!  Ite'o  Ko  Po  Vollmer,  Endocrinology 

Section 9  Cancer  Chemotherapy » 
National  Service  Center 

Man  Years  (calendar  year  1958)' 
Total.'  1 

Profeasionals  2/3 
Others  1/3 

Project  Descriptions 


^ 


jeotivess  To  determine  the  action  and  mode  of  action 
anti=>cancer  agents  when  used  in  vitro  and  in  vivo  in 
conjimction  with  relatively  tumor>=  sped  fie  inhibitor:?® 
of  glucose  utilization  such  as  components  of  the 
hormonal  anti^-insulin  obmplexo 


Methods?  Tumor  materials  are  either  exposed  in  vitro 
to  ih®  compound (s) ,  or  the  oompaund(a)  is  (are)  ad= 
ministered  in  vivo  and  the  affects  on  in  vitr© 
metabolism  subse^i^uently  determlnedo  Methods  of 
mstabollc  analysis  developed  in  connection  with  studies 
of  insulins  an  ti-'lnsulln  hormonal  systems  are  employed 
to  evaluate  quantitatively  and  qualitatively  the  effects 
and  mechanism  of  action  of  the  agent(s)  under  tes.to  A 
series  of  tumors  exhibiting  a  spectrum  of  hortaorsal 
sensitivities  are  employed  as  test  systemso 

SEE  CONTINUATIOH  SHEET  (A) 
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Ma,)oy  findings?  Mettootpexato  (MTX)  was  found  to  inhibit 
glyco'ly iTFTy  Inta© t  S91  mous«  malanoraa  colls  ^  but  only 
under  special  eonditlonSo   In  gen@pal  these  conditions 
include  thos®  factors  which  would  be  expected  to  impose 
a  restriction  on  the  absolute  amount  of  intracellular  ATP 
available g  or  on  the  efficiency  with  which  available 
supplies  of  ATP  can  b®  utilised  in  th®  hexokinas®  reactloao 
Thus  th©  following  factors  decreased*  or  abolished „  the 
glycolytic  Inhibitory  effects  of  MTX:  adequate  oxygen 
supply  to  support  aerobic  laetaboliBm,  adequate  supply  of 
exogenous  inorganic  phosphate ,  and  any  factor ^  or  combination 
of  factors,  tending  to  minimise  the  degree  of  anti=>insulin 
regulation  of  th®  hexoklnas©  reaction.  The  latter  include 
such  factors  as  degree  of  host  stress ,  low  inherent  8@nsi° 
tivlty  of  the  tumor  to  AI  regulation p  high  glucose  levels 
etCo  Th®  following  increased  the  degree  of  glycolytic 
Inhibition  caused  'bj~Wf£r"   Anaerobiosis^  low  gluoos®  levels 
and  in  particular  substitution  of  fructose  for  glucose 
Canti^insulin  inhibition  of  hexoklnase  is  much  more  ©ffectiv© 
with  fructose) o  Lowering  of  level  of  inorganic  phosphate 9 
increase  In  host  stress  prior  to  application  9MTXj  high 
inherent  sensitivity  of  th©  tumor  to  anti -insulin  regulation ^ 
and  co^administration  of  such  anti<=>h®xokinase  drugs  as 
AI=>sterolds  (cog©  prednisolones  testosterone) »  2  deoxy^ 
gluoos© J,  podophyllln  fraction  CCTCJ'  end  combinationso  In 
vivo  adralaistration  of  MSX   (doses  up  to  200  mgra/kllo)^  &b 
might  b©  expected J  did  not  significantly  lower  the  glycolysis 
of  S91  m&l@noTim.s   even  when  combined  with  100  ragm/kilo  of 
prednlsolonso  While  inhibitions  of  $0%   in  Anaerobic 
glycolysis  by  200  popcm.  of  MTX  can  b®  obtained  under  some 
of  th©  special  condition®  enumerated  above,  it  has  not  yet 
been  possible  to  realize  these  situations  in  th®  intact 
animalo  Under  in  vitro  conditions  significant  inhibltiong 
in  Q^2  have  been  obtained  with  as  little  as  5  PoPofflo  of 
GOg 

MfXo  Also»  as  might  be  expected,  glycolysis  by  the  highly 
anaplastic  K=2  tumor ^  which  has  a  very  low  degree  of  anti^ 
insulin  regulation  of  its  hexoklnase,  1®  very  slightly  or 
not  at  all  inhlbltedo 

Extensive  studies  of  the  action  of  5°flu©rouracil  (5^) 
on  tumor  glycolysis  in  vitro  and  in  vivo  were  also  carried 
outo  Tinder  certain  in  vitro  conditions,  the  action  of  S^ 
on  S91  melanoma  glycolysis  Is  remarkably  similar  to  that 
of  MTXo  However^  in  marked  contrast  to  MTX,  $FU  gives 
pronounced  inhibition  of  melanoma  glycolysis  in  the  presence 
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of  physiologi©  levels  of  glueoa©  and  inopganlo  phoaphatSo 
Purthermor®,  aerobiosisg  v*ill©  lessening  the  inhibitory 
action  of  SFU 9   does  not  abolish  ito  Also  In  contrast  to 
MPXe  K^S  (solid  oaroinoma)  glyoolysls  Is  significantly 
inhibited  by  5^  although  loss  than  in  melanomao  Thes® 
results  suggested  that  in  vivo  effects  of  $FU  could  bo 
obtainedo  Administration  intraperltoneally  of  100  to  200 
ragin/kllogram  body  wto  produced  significant  lowering  (30="i+05S) 
of  glyoolysls  2  to  3  hours  after  administration  of  the  drugo 
Twenty  hours  after  lop«  administration  the  effects  were 
larger  (50=60?^  lnhibltlon)o  With  K-2  carcinonia  (solid)  th© 
effects  were  less  pronounced  but  30^  inhibition  of  glyoolysig 
Has  noted  in  some  cases  20  hours  after  injection  of  5FUo 
Marked  synergism  between  SW   and  prednisolone  was  obtained 
In  S91  melanoma,  to  a  much  smaller  extent  in  K='2  carcinomao 
Studl®\:  of  the  effects  of  $FU^   prednisolone  and  combinationSj, 
on  tumor  growth  showed  that  glycolytic  effects  were  roughly 
paralleled  by  growth  inhlbitlono  However ^  in  no  case  ©ould 
necrotlzatlonj  or  permanent  growth  suppression  be  obtained^ 
and  SFU   alone,  or  in  combination  with  steroid ^  showed  marked 
delayed  toxic ity^  Th©  delayed  toxicity  of  SFU   and/or  only 
partial,  or  transitory,  inhibition  of  tumor  growth,  w®r® 
discouraging 9 

Much  more  promising  results,  than  those  with  5FU  or  MTX, 
have  been  secured  with  prednisolone  alone,  or  In  combination 
with  other  dr\agSo  Unlike  previously  tested  anti-insulin 
steroids,  prednisolone  gives  marked  and  persistent  (over 
2ij.  hrso )  inhibition  of  melanoma  glycolysis  in  vivoo   Damage 
to  respiration  also  occurSo  On  the  basis  of  a  previously 
published  in  vitro  model  for  multiple  chemotherapy  (Proce 
Amero  AssoCo  Gancoro ,  1956,  p.  158)  employing  anti^lnsulln 
(anti^hexoklnase)  drugs  and  an  "uncoupling'*  agent  i2sk'^ 
dinitrophenol) ,  dnag  combinations  Including  prednisolone 
were  studied  in  vitro  and  in  vlvOo  Marked  synergisms  both 
in  vitro  and  in  vivo,  have  been  obtained  with  combinations 
of  prednisolone  at  100  ragra/kilo,  podophyllin  fraction  GCTS 
10  ragra/kilo,  and  2,l^^•=dinit^ophenol  IB'"^   mgm/kiloo   In  some 
instances  up  to  80  percent  inhibition  of  tumor  glycolysis 
has  been  obtained  only  2  hours  after  loPo  injection  of. 
tolerated  dosese  Marked  tumor  necrosis  may  occur  within  20 
hours  of  injection.  These  studies  are  being  continued  with 
other  "uncoupling"  agents  eogo  pentachlorophenolt, 

Slg;nifioano®s  Development  of  a  practical  means  of  normaliziag 
or  selectively  destroying  tumor  cells  without  irreparably 
damaging  essential  normal  tissues  may  depend  on  a  multiple 
therapeutic  approacho   It  is  the  aim  of  this  project  to  work 
towards  th®  exploitation  of  such  metabolic  differences  as 
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occur,  or  can  be  artlfaetuallj  mad©  to  occur,  between  neoplastic 
and  normal  cells  so  that  selective  destruction  of  the  former 
tmj   be  accompli shedo  Results  secured  to  date  support 
previous  reports  from  this  laboratory  on  the  direct  metabolic 
action  of  such  drugs  as  MTX  and  SFUo     These  new  findings  may 
lie  helpful  in  developing  means  of  potentiating  action  of  such 
drugs  in  human  therapy  possibly  by  combination  with  steroids 
such  as  prednisoloneo  Of  even  more  promise  is  the  establish" 
ment  for  the  first  time  in  vivo  of  a  multiple  chemotherapeuti© 
model  employing  anti°hexokinase  action  as  a  means  of 
selectively  lethalizing  the  action  of  an  "uncoupling"  agent 
on  tumor  metabolismo 


Proposed  course  of  project? 
outlined  plan  of  attack  Is  « 


Continuation  of  the  above 
contemplated  with  emphasis  on  th© 
multiple  chemo therapeutic  approach.   Special  attention  will 
be  directed  towards  obtaining  more  potent  and  selective  ageist® 
that  can  be  used  In  th©  tyne  of  model  referred  to  above o 
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Part  Bs     Honors g  Awards,  and  Publications 

Publloationa  other  than  abstraots  from  this  projects 

1«  Woods g  Mo  Wo  a  and  Hunter ^  Jo   Cot     Metabolio  and 
growth  responses  of  mouse  melanoma s,  Krebs»2 
oarcinoma,  and  brain  relative  to  stress,  and 
insulin :anti<=lnsu?,in  horraoneso     In  Gordon^  Mo 
C®do)!     Pijaiment  Cell  Biolo^yo     New  York,  Aoademl© 
Press^   Inooe  19598  In  presso 

2o   Burka  Do,  and  Woods,  Mo?     Us®  of  mouse  melanoma 
S9i  for  definitive  determination  of  primary  site 
of  insulin  action  at  mitochondrial  hexokinaseo 
Pedo   Prooo   IJ*   198,  1958 « 

3o  Woods,  Mo,  Hunter,  Jo,  and  Burk,  Do?     Insulins 
anti^insulin  regulation  of  glucose  metabolism  in 
mouse  braino     Pedo   Proco   l^,  3398  1958 o 

i|,o  Burk,  Do,  Wight.  Ko ,  and  Woods^  Mo  J     Insulins 

!*:nti°ineulin  regulation  of  metabolism  in  selective 
mechanisms  of  cancer  chemotherapy  among  a  spectrum 
of  raallgnancieso      ProCo   Am,  Assoc «   Cancer  Reso   2s 
285,  1958 o 

5o  Woods,  MoS     Differential  regulation  of  fruetolysis 
and  gluoolysis  in  S91  melanoma  and  Krebs<=2  earcinoiaiai 
(ascites)  by  insulin  and  ©nti^insulino     ProCo  4mo 
Assoco  Cancer  Reso   2s  357,  1958o 

Honors  and  Awards  relating  to  this  projects     Mono 
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Part  Ao 


Project  Titles  Subcellular  locallaation  of  insulin 
action  in  carbohydrate  taetabolisra 
and  the  growth  of  tumorso 

Principal  Investigator:  Go  Hobbys  Mo  Woodse  and  Do  Burk 

Other  Investigators?  None 

Cooperating  Units:  Non® 

Man  Yaars.   (calendar  year  1958)5 
Total?  1 

Professionals  I/3 
Other:  2/3 

Project  Description: 

Objectives:  To  study  the  action  of  insulin  and  anti^ 
Ixiauiin  hormmies  oxa   carbohydrate  metabolism  at  th® 
subcellular  levels  and  to  relate  these  mechanisms  to 
th©  control  of  growth  in  nomiial  and  malignant  tissues 
in  vivoo 

Methods:  Cells  of  tissues  under  study  are  disrupted 
in  appropriate  media  by  mechanical  raeanso  Subcellular 
fractions  (nuclei?  mitochondria^  microsomes »  soluble 
phase »  etco )  are  separated  by  differential  centrifugation 
and  subjected  to  biochemical  and  metabolic  analysis^' 

ifejor  FindinRSS  Mouse  melanoma-»^91  is  probably  the  most 
"suitftljle  animal  tissue  for  demonstrating  mitochondrial 
hexokinase  as  the  primary  cellular  and  chemical  sit© 
of  insulin  action*  because  of  the  powerful  and  highly 
reproducible  regulation  of  glucose  utilization  and 
lactic  acid  production  in  this  tumor  by  both  insulin 
and  anti-lnsullnss  celiularly  and  subcellularly.,  Ifeny 
factors  found  to  affect  th©  regulation  are  useful  in 
studying  mechanism  and  in  controlling  or  explaining 
th@  quantitative  or  qualitative  variability  that  has 
hitherto  plagued  solution  of  this  problem©  With  melanoma'^ 
S9I9  in  contrast  to  diaphragm»  for  example »  large  amounts 
of  material  are  obtainable  from  on©  animal I  cellular 
damage  in  preparation  is  relatively  avoidable?  8jaa« 
erobie  conditions  yield  definitiv©  advantages  (elimiaation 
of  respiratiari»  Pasteur  effectsg  shunt  mechanisms)© 


SEE  CONTINUATION  SHEET  (A) 
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siittpl®  manometry  maasurds  reaction  products  and  kinetics© 
endogenous  leirols  of  anti'insulins  are  readily  altered  In 
•gJ^Q  by  short  temperature  stress  without  gland  removal  or 
hormon®  injections  available  biological  variants  show  a 
spectrum  of  sensitivity  to  regulationi  etco  Contrary  to 
the  "c®ll=membrane«site"  concepts  long-term  percentage 
Insulin  stimulation  of  substrate  utilization  can  increase 
with  substrate  concentration  and  disappear  at  low  substrate 
concentrations  insulin  and  anti-insulin  effects  and  related 
glucos©/fructo8®  differentials  are  demonstrable  in  lsolat®d 
mitochondria  as  well  as  In  intact  cells  j.  etco  Half -maximal 
insulin  activity  occtirs  at  oOl  rag/lo  Insulin  and  anti« 
insulin  effects  can  be  observed  experimentally  with  aseite® 
carcinoma  cells  and  brain©   Insulin santi»insulin  regu'^ution 
of  glucose  metabolism  is  characteristic  of  a  wide  range  of 
malignant  and  noiraal  tissues^  including  adipose  tissue a  mouse 
skine  muscular  and  connective  tissues 9  llver»  and  even 
kidney  and  braino 

Sifflifieanc®?  These  results  aid  materially  in  elucidating 

tfii© nie'eii'an'i'sms  involved  in  tumor  metabolisia  and  gr-owtho 

Since  mitochondria  constitute  a  system  of  self  reproducing 

subcellular  organelles »  known  from  studies  in  plant Sa  to 

be  capable  of  mutation »  the  present  data  are  highly  suggestlv® 

with  respect  to  the  problem  of  carcinogenesiso  The  implications 

with  respect  to  mechanisms  of  action  in  chemotherapy  are 

obviouso 

Proposed  course  of  the  projects  (1)  Methods  for  the 

preparaticai  of  ' mitochondrial 'fractions  having  higher  glycolytic 

actlvitieso   (a)  Studies  on  solufeHity  of  fermentative  en^.yiE©s 
and  co»factors  as  related  to  activity  losses  in  mitochondrial 
fractions  prepared  from  cell  homogenateso   (b)  Studies  of 
loss  of  glycolytic  capacity  of  mitochondrial  preparations 
from  the  standpoint  of  degenerative  processes  occurring  during 
homogenate  preparations  eog<>$  adenosinetriphosphatas® 
activltys  Co  I  (as©)  activity^  enzyme  denaturetion  and  dis-^ 
ruption  of  the  dynamic  balance  ©f  the  tissue  due  to 
mechanical  or  other  damages   (e)  Possible  development  of 
superior  types  of  media  in  conjunction  with  studies  a  and  bo 

(2)   Comparative  studies  of  various  natural  and  synthetic 
drugs  used  in  cancer  chemotherapy  on  sub«cellular  fractions 
with  reference  to  studies  of  these  drugs  on  intact «eell 
tissue  preparationso   (a)  Further  elucidation  of  insulin^ 
anti«»insulin  regulation  of  glucos@  metabolism  on  sub- 
cellular particulateso   (b)  Studies  on  the  mode  of  action 
of  various  anti-metabolitss  and  othex*  anti-tumor  drugs 
on  actively  fermenting  subcellular  fractions* 
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Publications  other  than  abstracts  f rora  this  subject" 

lo  Burks  Do  and  Woods  s  M<,  s  Use  of  mouse  melanoma" 
S91  for  definitive  determination  of  primary 
sit©  of  Insulin  action  at  mitochondrial  hexokinaaec 
Fede  Procosr^-^  198  9  1958o 

2o  WoodSfi  Mo  and  Burks  Do?  On  the  biochemical  site 
of  insulin  actions  Scientific  American  199" 
18-20,  19580 

Honors  and  Awards  relating  to  this  project^ 

None 
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Individual  Project  Report  2o  Cytochemistry  Section 

Calendar  Year  19^8  3o   Betheadaj,  Md,, 


Part  Ac 


Project  Titles  Effects  of  Steroid  Hormone  Balanc© 
on  6-rowth  of  Transplanted  Mouse o 

Principal  Investigators s  Jo  Co  Hxinter 

Other  Investigators;  Mo  W„  Woods  and  Do  Bvirk 

Cooperating  Units?   Endocrinology  Section^  GCNSG 

Man  Years  ( calendar  year  19^6 ) ; 
Totals  2/3 
Profesaionalj  2/3 

iD'tjk.to-r  s  Hone 

Project  descriptions 


Objectives s  To  determine  the  effects  of  manipulation 
of  host  hormonal  balance  on  growth  of  transplanted 
mouse  tumors o 

Methods  J  Tumors  are  available  which  are  sensitive 
to  atress^modifiable  hormonal  mechanisms  (insulins 
anti-insulin  system)  which  affect  tumor  metabolism 
and  growth  via  regulation  of  the  hexoklnase  reactiono 

While  the  same  honnonal  systems  strongly  regulate 
the  metabolism  of  normal  tissues  over  the  same 
mechanisms  J,  glycolytic  homeostasis  is  maintained  to 
an  extent  not  possible  in  tumors o  Effects  of 
manipulation  of  host  endocrine  balance  by  physical^ 
chemicalg  or  biologic  means  are  measured  in  terms 
of  tumor  growth  rateo 

SEE  CONTIMUATION  SHEET  (A) 
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Malpr_._rindinp:8 1     In  conjunction  with  studies  of  tha 
combined  actions  of  anti>"Cancer  agents  and  hormonal 
systems  that  inhibit  glucos8  utilization  in  cancer 
metabolism  and  growth^  we  have  observed  a  differential 
effect  of  $   fluoyo<=>uracilg  prednisolone  and  a  combina-~ 
tion  of  the  two  on  growth  of  the  S9I  melanomas   These 
observations  Indicate  that  5  fluoro-uracil  at  the  mi^xi^^ 
mum  tolerated  doses  has  only  small  to  moderate  effects 
on  the  growth  of  the  S9I  melanomas  While  prednisolone 
(a  keto  steroid)  is  more  effective  than  5  fluoro-^uracilg 
it  is  not  as  effective  as  a  combination  of  the  two  drufSo 
These  observations  have  been  confirmed  by  results  obtained 
monometrically  ( NCI-330 ) o 

Sip;nificances   The  problem  of  cancer  control  is  to  a 
great  extent  a  problem  of  abnormal  growth  control o 
Information  regarding  the  ability  of  the  host  through 
pT2^'tti.«logic  changes  to  control  neoplastic  growth  or  to 
lose  such  control  is  significant  to  cancer  researcho 

Proposed  course  of  pro.jects  Studies  on  the  effect  of 
manipulation  of  endocrine  balance  on  tumor  growth  will 
be  continuedo 


478 


1 


I 


« 


A 


phs-io:h 

Individual  Project  Report 
Calendar  Tear  1956 

Partes  Honors  3  Awards ^  and  Publications 
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lo  Hunter  J  J,,:  Effects  of  temperature  stresa  on 
growth  and  anaarobic  gJ^ycolysta  of  S9I  melanoma 
in  DB&/d   and  BALB/c  X  DBA/2  {Fj  )   Mcao   Proco 
Amero  Assn^  for  Cancer  Research  2|  309j,  1958o 

Honors  and  Awards  relating  to  this  projects 

None 
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PHS«NIH  lo  Labo  of  BiooEemiatry 

Individual  Projeet  Report       2o  Cytochemistry  Seotion 
Calendar  Year  1958  3o  Betheada^  Mdo 


Part 


Pr^JeQt  Titles     Fundamental  Oxidative  and  Qlyoolyti© 

Metabolism  in  Tumors  and  Tissue  Cultures 

Principal  Investigator!     Ko  Wight  and  Do  Burk 

Other  Investigators s     Jo   Laszlo   (Research  Fellow)  and 

Mo  Woods 

Ooo;porating  Units?     Jo    Stengle,  General  Medicine  Brancho 
NCI 

Man  Years   (calendar  year  1958 1 s 
Totals     1=1/3 
ProfessloBals     1 
Others     1/3 

Project  DeecriptionJ 

tjeotivesg     The  purpose  of  these  studies  was  to  define 
e  effeoi  of  antimetabolites  and  other  ohemotherapeutl© 
agents  on  the  metabolism  cells  obtained  from  patients 
with  the  various  forms  of  leukemia o 

Methods?     Cellular  preparations  were  obtained  from 
patlenis  who  had  a  great  predominanc®  of  blast  cells 
and  abnormal  lymphocytes  in  their  peripheral  bloodo 
These  were  separated  from  red  cells  by  means  of  the 
fibrinogen  sedimentation  technlCo     Glycolysis  and  oxygen 
uptake  of  cells  were  measured  In  Warburg  manometers  in 
the  presence  of  serum^  glucose ^  bicarbonate  9  and  th@ 
drug  under  snalysiso 

Lngsi     Previous  workers  have  reported  that  2- 


deoxy^D^glucose  and  D^gluoosaraine  can  inhibit  glyeolysia 
in  a  variety  of  animal  tissues  and  tumorso     These 
compounds  have  also  been  shown  to  interfere  with  growth 
of  certain  animal  tumorso     luring  the  past  year  we'  have 
studied  the  effects  of  a  number  of  hexose  analogs  on 
glycolysis  ©f  different  types  of  Imraan  leukemic  cells  and 
on  several  mouse  tumorSo     W@  have  found  2=deoxyglucoEe 
and  S^deoxygalactose  to  be  potent  glycolytic  Inhibitors 
in  every  instance  studied,  regardless  of  the  cells" 
resistance  to  other  cherao therapeutic  agents  in  vivo  or 
in  vitro o     Glycolytic  inhibition  by  both  of  these 
compounds  in  vltr©  was  competitively  r©v®?»sed  by 

SEE  CONTimjATIOH  SHEET    (A) 
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increasing  the  gluoos®  concentration  In  the  plasiaa  medlunio 
At  low  concentrations p  In  vitro,  2=deozygluco8e  and  2=' 
deoxygalactose  gave  additive  effects  when  supplied   togethes»o 
S^Pluorogluoose  gave  relatively  small  glycolytic   Inhibltlono 
3=0xym©thylgluco8e|,  3=03cym©thyirruotosej  B^deoxygluoose  and 
6°oxymethylglucoB9  gave  no  inhibitory  offeotso 

Metabolic  cell  studies  were  performed  on  leukemic  cells 
isolated  before  and  after  in  vivo  administration  of  2"= 
deoxyglucoseo      In  general j   the  effects  observed  were 
comparable   to  the  purely  in  vitro  drug  addition.      Olycolyti© 
inhibition  as  high  as  $0  percent  was  achieved  at  a  dosage 
level  of  50  rag/kg  body  weight  given  in  a   single  Intravenous 
infusiono 

2=Deoxyglucos®  was   studl©'^  for  its  effects  on  advanced  L  1210 
mouse  leukemlao     When  oral  2°deoxygluoose  treatment  was 
instituted  on  the  8th  day  after  an  inoculation  of  this  tumor 
that  normally  killed  in  10  daysp  a  20=30  percent  prolongation 
of  life  and  reduction  in  tumor  size  was  notedo     At  this  late 
stage J   starvation  controls  did  not  have  increased  survivalo 

6°Azaguanlne  susceptible  and  resistant  leukemic  cells  have 
been  studied  with  regard  to  direct  metabolic  changes  in 
respiration  and  glycolysis  produced  by  the  drugo     S^Azaguanin© 
produced  prompt  and  marked  increase  in  glycolysis  of  susceptible 
cells  but  not  of  resistant  cells  in  vitro  with  amounts  of 
drug  ranging  from  one^fourth  to  four  times  the  pharmacologic 
levels o      Respiratory  inhibition  was  also  observed  but  usually 
occurred  in  both  cell  types,  at  lower  doses  in  the  susceptible 
cells  than   in  the  resistant  lineo     The  effects  on  glycolysis 
and  respiration  have  also  been  shown  to  occur  after  a  single 
subcutaneous  dose  of  8»azaguanlne  given  to  mice  bearing  the 
susceptible  cells o     These  metabolic  effects  tended  to  b®  lost 
after  repeated  exposure  of  thee  ails  to  drug  in  vivo,  within 
a  transplant  generation o 

Studies  were  initiated  to  investigate  the  metabolic  effete ts 
of  sodium  hypochlorite   (NaOCl)   on  Krabs^S  ascites  oarclnonsao 
After  it  was  found  that  this  chemical  markedly  inhibited 
cancer  cell  metabolism  in  vitro ^  the   studies  were  extended 
to  in  vivo  effects  of  hypochloriteo     Comparative  experiments 
were  alao  carried  out  with  an  organic  hypochlorite,  Clorpaotin 
XCB,  which  had  previously  been  found  to  render  ascites  oellg 
nonviable   in  vitro  and,  following  this,  recommended  as  an 
adjunct  in  human  cancer  surgeryo     We  have  found  both  forms 
of  hypochlorite  agents  to  b®  valuable  tools  in  delineating 
sora©  neiJ  principles  of  cancer  chemottierapy  that  may  well  be 
applicable   Ixi  the  treatment  of  human  canoero 

SEE  GOSiTIMATION  SHEET    (B) 
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In  collaboration  with  Dr<,   Katherln®  Sanford  and  Dpo  Wilton 
Earle,   comparative  glycolytic  measuraments  were  mad®  of  mouse 
ij&rooiaa<=produoing  cell  lines  and  their  clonal  derivativeso 
Thess  sublines  Here  all  derived  originally  from  one  cell  of 
nonmallgnant  origiOo     Recently  isolated  fibroblastSg  lacking 
the  ability  to  produce  tumors  on  r®»inj®otlon  into  miceg  had 
low  glycolytic  activities   (Q^a     a^g^   33)^      Sarcoma ^producing 

lines  of  low  potency  had  low  glycolytic  quotients   CQ"2     364{.2)o 

OOg 

Lines  of  high  sareoKja^produelng  capacity  had  high  glycolytic 
quotients  (93=110) »  An  intermediate  sarcoma -producing  clone 
displayed  intermediate  activity   (QNg     -58)0      Decreasing 

COg 
sensitivity  of  glycolysis  in  these  clones  to  inhibition  by 
a  specific  anti°insulin   (anti»h@xokinase)   inhibitor  was 
associated  with  increasing  glycolytic  and  sarcoiaa^producing 
capacitieso 

Significance t     These  results  indicate  that  in  vitro  development 

'of '  raaligniani  capacity  is  associated  with  increasing  glycolytic 
activity  as  first  shoiim  for  cancer  generally  by  Warburgo     Th© 
finding  that  there  is  a  correlated  loss  in  sensitivity  of 
tumor  cell  glycolysis  to  the  anti-insulin  type  of  regulation 
is  of  fundamental   significancoo 
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lo  Lsisslo,  Jo,  Landau,  Bo,  Wight»  Ko  »  and  Burk,  Do? 
Anti<=K}ancer  effects  of  hexose  sugar  analogSo 
Prooo  Amero  AssoCo  Cancer  ReSo  Js  3l8s  1958o 

2o  LasalOj,  Jo,  Stengle^  J« ,  Wiglitp  Ko  ,  and  Burk^  Do  s 
Effects  of  cheaotherapeutie  agents  on  metabolism  of 
truman  acute  leukemia  cells  in  vitroo  ProOo  SoCo 
Expto  Biolo  and  Medo  92-  127=131^  1958o 

3o  LandaUg  Bo  Ro ,  Laszlo,  Jo,  Stangl©,  Jo s  and  Burkp 
Do :  Certain  metabolic  and  pharmacologic  effects  in 
cancer  patients  given  infusions  of  2«-deoxy='D='gluc©s©o 
Jo  Nato  Cancer  Ins  to  ^s  kBS°k9kB   1958  o 

i|.o  laszloj,  Jo,  Landau,  Bo,  Wight  ^  Ko  »  and  Burk^  Do?  The 
effect  of  glucose  analogues  on  th©  metabolism  of  human 
leukemic  cellSo  J«  Nato  Cancer  Insto  21s  l|.75=ii.83 1>  1958. 

Honors  and  Awards  Relating  to  this  Project:  None 


Serial  Noo  NCI-33i4. 
PH3«NIH  1„  Labo  of  Biochsui., 

Individual  Project  Report  2o  Cytochomlstry  Section 

Calendar  Year  1958  3,  Bethesda^  Mdo 

Part  Ao 

Project  Titles  The  occurrence  and  function  of  a  stresS" 
modifiabl©  ant i- insulin  hormonal  complex 
regulative  glucose  utilization  in  cancer 
metabolism  and  growth o 

Principal  Investigators;  Mo  Woods  and  Do  Burk 

Other  Inveatigatoi'ss  Jo  Laszlo  (research  fellow) , 

Jo  Hunter  J,  and  Go  Hobby 

Cooperating  Units s  Mo  Landy  and  Mo  Mo  Shear »  Labo  of 
Chemical  Pharmacology ^  NCI 

Man  Years  (calendar  year  19^8)? 
Total;   1  1/3 
Professionals   1 
Others  1/3 

Project  Descriptions 

Objectives;   To  develop  in  vitro  and  in  vivo  procedures 
for  defining  qualitatively  and  quantitatively  the  opera- 
tion of  the  insulin; anti«»insulin  hormonal  mechanism 
which  regulates  glucose  utiliaationj,  and  to  apply  these 
procedures  in  developing  means  of  diagnosis  and  selective 
necrotization  of  tumors^  especially  in  conjunction  with 
multiple  procedures  for  therapy o 

Methods  employedg  Mica  bearing  tumors  of  known  degress 
of  sensitivity  to  anti-insulin; insulin  hormonal  regular 
tion  aro  exposed  to  normal  or  stressful  temperatures  and 
the  tumors  from  such  animals  used  for  assay  of  the  effect 
of  exogluores  glycolytic j,  and/or^  respiratory  inhibitors j, 
"uncoupling  agents"  or  other  substances  of  potential 
cheraotherapeutic  interest o 

SSE  CONTINUATION  SHEET  (A) 
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Ma.ior  findings  g  Studies  of  the  factors  affecting  in  vitro 
sensitivity  of  melanoma  and  other  tissues  (brainj  liverg 
kidney g  Krebs-S  carcinoma)  to  insulin  have  been  continued. 
Maximum  sensitivity  of  melanoma  tissue  in  vitro  is  such 
that  as  little  as  10  microimits  (Oo00l|.  gukmfe;)  of  insulin 
can  produce  a  significant  stimulation  of  anaerobic  glyco« 
lysis  o  However  J,  such  high  sensitivity  cannot  be  obtained 
with  every  txomorj,  and  it  is  doubtful  if  this  material  could 
be  used  for  reliable  routine  assay  of  such  small  amounts  of 
Insullno   At  higher  concentrations  of  insulin  (OoOl  g^msRi&g 
or  more  J,  per  mlo )  workable  assay  procedures  might  be  possiblec 
The  primary  purpose  of  these  studies „  however^  has  not  been 
to  develop  routine  assay  procedures  for  insullno 

During  the  past  year  it  has  been  observed  for  the  first  tiw© 
that  pyrogenic  p  olyisiac  char  ids  Sp  derived  from  mucoproteins  of 
various  sources  (bacterialp  mammalianp  higher  plant)  exert  a 
stimulatory  effect  on  cell  glycolysis  that  is  in  certain  res« 
pects  insulin- like 0  These  studies ^  carried  out  in  collabora" 
ton  with  Mu  Maurice  Landy  and  Murray  Shear j,  have  shown  that 
i'here  is  a  remarkable  correspondence  between  the  capacity  of 
a  given  polysaccharide  sample  to  stimulate  in  vitro  aerobic 
glycolysis  of  S91  melanoma  tissue  a'^d  its  capacity  to  produce 
characteristic  effects  in  whole  aalaajl  assay  procedures o 
In  vitro  glycolytic  studies  of  Intact  mucoproteins  indicate 
thatp  as  in  whole  ii^iSdiaaX.  responses  j,  these  are  much  less 
active  than  the  purified  polysaccharides „  Studies  of  poly- 
aaccharide  antigen-antibody  complexes  j,  and  semam-inactivfibtlng 
factors  also  indicate  that  the  in  vitro  glycolytic  effects  of 
these  polysaccharides  on  melanoma  glycolysis  parallel  the 
effects  of  chese  substances  on  the  whole  animalo  In  vitro 
sensitivity  of  aerobic  glycolysis  of  melanoma  is  such  that 
O0OO3  gamma  per  mlc.  of  active  polysaccharide  (oogo  from  sar- 
coma 37)  will  give  ZOfo   of  maximtun  stlmulatiti^n  and  O0O8  gamma 
per  mlo  j,  90^  of  maximum  stimulationo 

SEE  GONTIHUATION  SHEET  (B) 
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Tumors  that  show  a  high  glycolytic  sensitivity  to  Insulin 
(9ogo  S9I  melanoma)  display  a  high  glycolytic  sensijjivlty 
to  polysaccharide^  and  conversely  a  tumor  with  low  Insulins 
anti-insulin  sensitivity  (oogo  K-2  carcinoma)  shows  negli= 
gible  in  vitro  sensitivity  to  polysaccharide o  Glycolysis 
of  c»3(rtain  human  leukemic  cells  show  high  sensitivity  to 
polysaccharides  o  Tiie  exact  nature  of  polysaccharide- 
induced  stinulatlon  of  aerobic  glycolysis  remain  ti?  be 
detenrd.nedp  but  the  data  so  far  obtained  indicate  that 
respiratory  inhibition  is  not  involved,,  and  that  the 
effect  probably  involves  a  speeding  up  of  trans phosphory- 
lation of  the  hexakinase  locus o 

Studies  of  the  glycolytic  inhibitory  action  of  glucose 
competitors  (2-de30xy«=D»glucose  in  particular)  in  con- 
Junction  with  potentiators  of  anti»insulln  action  (steroids  5 
podophyllin  derivatives „  methotrexate^  5-fluoro^uracilg  etco) 
have  been  continuedo 

The  notable  quantitative  and  qualitative  variability  of 
action  of  chemotherapeutlc  agents  3  observed  clinically  and 
with  cells  in  vitro „  appears  to  depend  in  part  on  the  degree 
of  insulins anit-insulin  regulation  of  fennentation  at  Its 
initial  stepg  namely j,  the  hexokinase  reaction  whereby  glu^ 
cose  is  phosphorylated  with  adenosinetriphosphatoo  This 
regulation  has  bsen  observed  to  Increase  among  a  spectrum 
of  tissues  In  the  following  approximate  orders  mouse 
ascites  carcinomas g  most  tumor  tissue  culture  lines g  human 
acute  and  chronic  myelogenous  leiikemiaSg  human  chronic  and 
acute  lymphatic  leukeraiaSj,  Gardner  mouse  lymphosarcomaj, 
mouse  amelanotic  melanoma=>S91Ag  mouse  mammary  tumors  p 
mouse  raelanoma=S9lg  normal  tissues  (eogog  adipose^  dia^- 
phragmg  embryonic g  kidney g  Itmgg  liverg  diabetic  Jo  The 
degree  of  regulation  and  the  spectrum  order  are  further 
affected  by  a  variety  of  factors p  including  temperature g 
concentration  of  glucose  and  insuling  substitution  of 
fr'iictose  for  glucosOg  sodium/potassium  ratiOg  and  stresso 

SES  CONTINUATION  SHB3T  (C) 
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Slgnj-ficances  New  information  concerning  the  direct  meta- 
bolic affects  of  pyrogenic  polysaccharides  should  aid  in 
evaluating  the  many  important  actions  of  these  substances 
on  normal  and  tiimor-bsaring  animals o  Basic  information 
gained  relative  to  the  interaction  of  the  insulins ant i- 
insulin  system  and  such  drugs  as  Methotrexate  and  5«» 
fluorouracil  has  im.portant  chemotherapeutic  implications  o 

Proposed  course  of  pro.1ec>;s  Special  emphasis  will  be 
placed  on  possible  applications  in  cancer  multiplechemo'^ 
therapy o 
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lo  Woods p  MoS  Differential  regulation  of  fructolyais 
and  glycolysis  in  S9I  melanoma  and  Krebs-^Z  car^^ 
cinoma  (ascites)  by  Insulin  and  anti»insulino 
Proceado  Amero  AssoCo  Cancer  Research  ^s  357s  ^956o 

2o  Woods  g  Mo  J,  Hunterg  Jog  and  Burkj,  Dd   Insulin  sijiti-. 
insulin  regulation  of  glucose  metabolism  in  mouse 
braino  Fedo  Proceado  IJs  339  0  1958o 

3o  Woods„  Mo  and  Hunter «,  Jo  s  Metabolic  and  growth 
responses  of  mouse  melanomas p  KrebS'=2  carclnomap 
and  brain  relative  to  stress ^  and  insulinsantl" 
insulin  hormones o  In  Pigment  Cell  BiolosTn 
New  Yorkp  Academic  Pressg  Incop  in  press o 

l|.o  Burkj,  Do  and  Woods j,  Mo:  Use  of  mouse  melanoma 
S9I  for  definitive  determ.ination  of  primary  site 
of  insulin  action  at  mitochondrial  hexokinaseo 
Fedo  Proceado  IJs  198 »  1958 o 

5o  Burkg  Dop  Wight  J,  Ko «  and  Woods^  MoS   Insulin  i  Ant  i- 
insulin  regulation  of  metabolism  in  selective 
mechanisms  of  cancer  chemotherapyg  among  a  spec» 
trvim  of  malignancies o  Proceado  Amero  AssoCo 
Cancer  Research  2j  285 »  1958 o 

60  Burkj,  Dog  Hochsteinj,  Pop  Landon^  Bo»  LaszlOj,  Jo  9 
Wightp  K09  and  Woods j,  Mo  s  A  rationale  of  cancer 
chemotherapy  based  on  primary  inhibition  of  glucose 
phosphorylation  (haxokinaae  reaction)  at  substrate ^ 
coenzyme g  and  anzjme  levels  o  Acta  TJnio  Inters 
Contra  Cancrum  ^g  66-673  1958o 

7o  Burkp  Doe  I'aszlOg  Jos  Wightp  Koj,  snd  Woods^  Mo  s 
'O^flj  3ag2t;abolic  basis  of  cancer  chemotherapy » 
Proceedo  of  the  7th  Intero  Cancer  Congress p 
LonrSbn^  235=236  ^  1958  o 
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Project  Titles  Studies  on  the  Liver  Catalas©  of 
Normal  and  Tumor^bearing  Animals o 

Principal  Investigators  Vincent  Eo  Price 

Other  Invest igatorss  Robert  Eo  Greenfield  and 

Vincent  Ao  Tarantola  (NIE  Res@a3?cb. 
Fellow) 

Cooperating  Units s  Hone 

Man  YQava   (calendar  year  1958): 
Total:  1 
Professionals  1/2 
Others  1/2 

Project  Descriptions 

Objectives:  The  objective  of  this  project  is  to  detestaineg 
Trpos¥IEr©»  the  mechanism  by  which  a  tumor  distant 
from  the  liver  lowers  the  catsdase  activity  of  the  livero 
This  was  one  of  the  most  striking  changes  observed  by 
Dro  Greenstein  in  his  studies  on  the  enzyme  patterns  of 
the  tumor-bearing  uosto 

Previous  studies  in  this  project  hav@  compared  the 
catalase  from  liver  of  tumor-^bearing  animals  with  that 
from  normal  animals  and  have  found  no  significant 
difference  in  their  enzymatic  activity^  or  physical 
characteristics  indicating  that  the  reduction  in  catalas© 
activity  does  not  result  from  the  formation  of  a  less 
active  enzyme  molecules  but  instead  must  result  from 
a  change  in  the  rat©  of  catalase  synthesis  or  destructiono 
The  problem  now  is  1)  to  determine  whether  the  reduction 
of  liver  catalase  results  from  a  decrease  in  the  rat® 
at  which  the  enzyme  is  synthesized  or  from  an  increas® 
in  the  rate  of  its  destruction^  and  2)  to  elucidate 
the  mechanism  by  which  such  change  is  brought  abouto 

SEE  COTTINUATIOT  SHEET  (A) 
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It  is  very  difficult  to  determine  in  vi^o  whether  a  change 
in  the  level  of  an  enzyme  such  as  catalase  is  the  result 
of  a  decrease  in  synthesis  or  an  increase  in  destructiono 
An  attempt  using  radioiron  failed  because  of  marked 
variation  in  the  iron  pools  in  the  individual  tumor» 
bearing  animals^   This  findings  howevere  lead  to  a  general 
study  of  iron  metabolism  in  the  turaor°>bearing  animalso 
(Project  Noo  3l}-L)» 

Ma.jor  Finding;  In  seeking  another  approach  to  the  problem 
of  tlie  rate  of'  catalase  synthesis  in  destruction  an  approach 
was  described  last  year  in  which  catalase  was  completely 
destroyed  ia  the  liver  by  3  aralno»l9  2slj.»triazole  and  the 
return  of  catalase  activity  was  shown  by  use  of  radioiron 
to  be  newly«»forra8d  catalaseo  Triazole  of  itself  did  not 
affect  the  rate  of  -')#.talase  synthesiso  When  these  experiments 
were  carried  over  to  tumor«bearing  animals  it  was  shown  that 
following  the  use  of  triazole  the  catalase  activity  returned 
at  about  one-fourth  of  the  normal  rateo  This  was  considered 
presumptive  evidence  that  the  rate  of  catalase  synthesis 
was  reduced  in  tumor-bearing  anlmalso  Experiments  with  larger 
tumors  showed  no  return  of  catalase  activity  following 
triazole  administration©   In  order  to  check  on  the  validity 
of  this  approach  radioiron  was  injected  into  these  large 
turaor=bearing  animals  shortly  after  triazole  administration 
and  to  our  surprise  radioiron  was  Incorporated  into  the 
inactive  catalase  although  the  catalase  activity  was  very 
lowo  Further  experiments  on  this  point  are  required  but 
it  appears  that  in  these  ttamor^'bearing  animals  the  rate  of 
triazole  excreticai  may  be  markedly  prolonged  so  that  as 
eatalase  is  synthesized^  thus  incorporating  radioirons  it 
is  rapidly  inactivated  by  triazole  which  has  not  been  exeretedo 
Experiments  are  planned©  to  compare  the  excretion  of  triasol© 
in  nox^al  and  tumor~b@aring  anlmalso   If  the  excretion  l^; 
prolonged  the  use  of  triazole  to  study  catalase  synthesis 
In  tumor --bearing  animals  would  not  be  valid  but  the  pro* 
longation  of  the  excretion  would  of  itself  be  of  some  interest 
to  workers  in  this  fieldo 

The  second  area  of  Interest  in  this  project  is  to  elucidate 
the  mechanism  by  which  a  tumor  lowers  the  liver  catalaseo 
In  the  course  of  earlier  experiments  a  general  correlation 
was  observed  between  the  iron  stores  In  the  liver  and  the 
level  of  liver  catalaseo  Recent  studies  on  the  anemia  of 
animals  bearing  a  number  of  different  tumors  have  shown 
that  the  anemia  results  primarily  frota  the  loss  of  blood 
through  vascular  lesiceas  in  the  area  of  the  tumoro   It  has 
been  observed  that  the  degree  of  cachexia  in  animals  bearing 
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far»advanc©d  tumors  was  largely  parallel  to  the  degree  of 
anemia*  The  problem  has  ariseng  therefor© »  as  to  how  many 
of  the  changes  observed  in  the  tumor-^bearlng  host  are 
specifically  related  to  tumoK'=»growth  and  how  isany  may  b© 
secondary  to  the  loss  of  blood  through  vascular  leaiona 
In  th©  area  of  the  tumoro  Because  of  its  rapid  iron  turnover 
catalase  would  be  particularly  sensitive  to  any  marked 
shifts  in  the  iron  pools  of  the  tumor-bearing  animal  which 
occurred  as  th©  result  of  red  cell  destruction  in  the  area 
of  th®  turaoro  In  order  to  investigate  this  effect  in  th® 
absence  of  a  ttuaor»  a  paired  bleeding  technique  patterned 
after  the  classical  palred»L*eeding  experiments  in  the  nutrition 
field  was  developedo  The  experimental  animals  were  groupsid 
into  pairs  according  to  weight  and  transfused  with  labeled 
erythrocyteso   On©  animal  of  each  pair  was  implanted  sub«= 
cutaneously  with  lymphosarcoma  R27o8o  At  frequent  intervals 
during  the  growth  of  the  tumor  blood  was  withdrawn  from 
the  normal  animal  until  the  radioiron  concentration  of  th® 
blood  matched  that  of  its  raatoo  An  amount  of  blood  equal 
to  that  withdrawn  was  then  reinjected  sub cutaneously  in  order 
to  simulate  as  closely  as  possible  the  extravasation  of 
blood  into  the  tissues^  After  a  hemoglobin  concentration 
of  about  $0   percent  was  obtaineds  the  liver  catalase  activity 
of  the  palr^bled  rats  averaged  36O  units  per  100  grams  of 
body  weight©  as  compared  to  350  units  in  the  turaor«"bearing 
rats  and  517  units  in  normal  controlso 

Sifflificanee  to  Caneer^^Researcht  This  project  is  part  of 
aprogram  to  stu'(ly  the  "'effects  of  a  tumor  on  its  host© 

Proi30sed  Course  of  Research?  The  present  status  of  the 
work  witlh'  ^'-'a'mlno"i»'2 jli.«'triazole  requires  that  the  ©xcretioD. 
of  triasole  in  normal  and  tumor=»b©aring  animals  be  compared 
to  see  if  the  delay  in  return  of  catalase  activity  in  turaor" 
bearing  animals  could  b©  related  to  a  delayed  er^ieretion  ©f 
the  compoundQ 

Putur®  studies  will  involve  th©  in  vivo  and  in  vitro  use 
of  Cl^glycina  to  compare  the  rate  of  incorporation  of  th® 
radioisotope  into  th©  proteins  and  porphyrin  moieties  of 
catalase  in  an  effort  to  obtain  additional  information  on 
the  rate  of  catalase  synthesis  and  destructions  and  to  locate? 
if  possible fl  the  point  in  the  pathway  of  catalase  synthesis 
or  destruction  at  which  the  metabolic  defect  occurs  in  the 
tumor-bearing  animal© 
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Further  paired  bleeding  experiments  are  underway  to 
compare  the  effects  of  tumors  and  of  paired  bleeding  on 
the  liver  catalase  and  on  the  -^yarious  iron  pools  of  th® 
body  to  see  if  any  predictable  relationship  between  them 
can  be  developedo 
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Project  Titles   Studies  on  Iron  i^tabolisni  in  the 
Tu:uor -bearing  Hosto 

Principal  Investigators:  Robert  Eo  Greenfield 

and  Vincent  Eo  Price 

Other  In-^estigators;  Vincent  Ao  Tarantola 

(NIH  Research  Fellow) 

Cooperating  Units:   None 

I-ton  "ieara  (calendar  year  1958): 
Total:  3-1/2 
Professional:  2 
Other:  1-1/2 

Project  Description: 

Anl:nals  with  certain  transplanted  and  spontaneous 
tumors  develop  an  anemia  which  is  similar  to  that 
seen  in  the  human  patient  with  cancero   Previous 
studies  in  rats  and  mice  have  shown  that  many  of  the 
tumors  contain  large  amounts  of  irono   In  cases  of 
raarked  aneinia  the  amount  of  non-circulating  iron 
in  the  tumor  approached  or  even  exceeded  the  amount 
of  iron  in  liver»  which  is  the  main  iron^storage 
organ  of  the  bodyo   When  ^oung  red  cells  labeled 
with  radioiron  were  injected  intravenously  Into 
the  anemic  tumor ^bearing  animals »  there  was  a 
progressive  loss  of  labeled  cells  from  the  peri- 
pheral bloodo  A  study  of  the  radioiron  distribution 
in  the  tumors-bearing  animal  showed  that  a  large 
aiaount  of  the  radioiron  lost  from  the  circulating 
blood  was  deposited  in  the  tumoro   i4icroscopie  study 
of  sections  of  the  various  tumors  revealed  various 
patterns  of  hemorrhage  and  thrombosiso  Around  hemorrhagii 
areas  were  found  large  numbers  of  macrophages  loaded 
with  hemosiderin© 
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As  a  result  of  the  above  studies  the  problem  arose  as  to 
whether  iron  frora  extravasatad  blood  was  rapidly  returned 
to  the  active  iron  pool  of  the  body  so  as  to  be  available 
for  the  resjnthesis  of  new  red  cells  or  whether  the  iron 
remained  sequestered  in  the  area  of  the  tumor  for  long 
periods  of  time  so  as  to  create  a  relative  iron  deficiency 
in  th©  anemic  turaor^bearlng  hosto  Because  of  the  short 
life  span  of  the  tumor'*bearing  animals  initial  studies 
were  cai'ried  out  on  the  fate  of  red  cells  which  had  been 
injected  into  the  tissues  of  norinal  animals  and  in  animals 
subjected  to  hemorrhageo  The  general  problem  of  the 
kinetics  o*f  iron  reutilizatlon  following  the  loss  of  blood 
into  tissues  was  obviously  an  important  one  because  of 
the  frequency  with  which  hemorrhage  occurs  in  various 
disease  stateso 

When  red  cells  are  extravasated  into  tissues  they  are 
destroyedo   Such  destruction  could  occur  either  by  lysis 
within  tissue  spaces  or  by  direct  phagocytosis  of  the 
intact  erjithrocyteso  The  fate  of  constituents  within  the 
red  cell  might  be  profoundly  altered  depending  on  which 
of  these  two  processes  is  occurring  in  a  given  hemorrhagic 
siteo   In  order  to  learn  more  about  this  problem  the  studies 
were  carried  out  comparing  the  fate  of  iron  from  intact 
and  lysed  erythrocytes  when  injected  into  the  gastrocnemius 
muscle  of  normal  ratso 

Methods  employed?  lo  Injections  of  intact  and  Ijsed  erythro- 
cytes were  made  into  the  gastrocnemius  muscles  which  served 
to  minimisse  the  loCal  spread  of  the  injected  materialc,  By 
subtracting  the  amount  of  radioisotope  in  the  opposite  leg 
from  that  in  the  injected  leg  correction  could  be  made 
for  any  radioiron  in  the  circulating  blood  or  in  the  bone 
marrowc   The  difference  in  the  radioiron  of  the  two  legs 
therefore  represented  Iron  which  still  remained  from  the 
injection  and  had  not  yet  entered  the  active  iron  pools  of 
the  bodyo 

i;fa.1or  findings:  1,  When  intact  labeled  erythrocytes  were 
injected  into  the  gastrocnemius  muscle  of  normal  aniras-ls 
the  radioiron  left  the  injected  leg  very  slowlya  at  the  rate 
of  about  1  percent  per  dayo  At  the  end  of  69  dayss  39  pereenfc 
of  the  radioiron  still  remained  at  the  site  of  injeetiono 
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Only  18  percent  had  been  reutllised  for  the  synthesis  of 
heiHoglobiiiio   Twenty  percent  was  recovered  in  the  liver 
and  only  2  percent  was  in  the  spleeno 

2o   In  marked  contrast  to  the  findings  with  intact  cells s 
when  lysed  erythrocytes  were  injected  55  percent  of  th® 
radioiron  left  the  Inlected  leg  in  the  first  2l|.  hourso 
Thirty°five  percenVi*©covered  in  the  liver  and  2o7  percent 
in  the  spleeno  The  remaining  radioiron  left  the  leg  very 
slowlyo  At  the  end  of  l\.2   days  25  percent  of  the  radioiron 
was  recovered  in  the  bloodo 

Since  in  the  tuinor^bearing  animal  very  little  Fa59  was 
recovered  in  the  liver  the  above  experiments  suggest  that 
very  few  are  lysed  directly  but  are  destroyed  by  phagocytosiso 
The  possibility  of  course  rettiains  that  in  certain  tumors  with 
large  liecrotlc  centers  destruction  of  red  cells  by  lysis 
may  occur  with  subsequent  sequestration  of  their  constituents 
within  the  necrotic  area©   This  also  would  presumably  result 
in  a  slow  return  of  radioiron  to  the  host  for  reutilisationo 

3o   In  order  to  determine  whether  an  increased  demand  for 
iron  might  speed  the  process  of  reutilizatlon  labeled  intact 
erythrocytes  were  injected  into  the  gastrocnemius  muscle 
of  ratss  which  were  then  bled  repeatedly  over  a  period  of 
28  day So   During  this  time  more  than  twice  the  initial 
blood  volume  was  removedo   The  animals  were  then  sacrificed 
and  the  radioiron  distribution  was  compared  to  that  of  control 
animals  which  had  not  been  subjected  to  hemorrhageo   In  the 
animals  subjected  to  hemorrhage  56  percent  of  the  radioiron 
retnained  in  the  injected  leg  as  compared  to  61  percent  in 
the  control  animalso   It  appears j  therefore »  that  a  marked 
demand  for  iron  does  not  greatly  affect  the  rate  at  whleh 
iron  leaves  a  hemorrhagic  siteo 

l^o     A  similar  study  was  carried  out  in  which  a  tumora  Lymphosar- 
coma R2788fl  was  implanted  subcutaneously  shortly  after  the 
injection  of  labeled  intact  erythrocytes  into  the  gastrocnemius 
muscl©  into  the  host  ratso  At  the  end  of  22  days  60-65 
pe^rcent  of  the  radioiron  remained  in  the  injected  leg  as 
compared  to  70  percent  in  the  control  aniraalss  so  that  th© 
effect  of  a  tumor  is  of  the  same  magnitude  as  that  produced 
in  the  bleeding  experiments© 
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S 1  ^1  f  1  c^ane.e i   Previous  studies  h&ve   shown  that  in  turaor° 
bearing  anltoals  loss  of  red  cells  through  "vascular  lesions 
in  the  area  of  the  tumor  is  a  aiajor  factor  in  the  pathogenesis 
of  the  anemiao   It  is  ©f  importance  to  our  understanding  of 
tumor-host  relationships  to  learn  how  rapidly  hemoglobin 
iron  trapped  in  the  area  of  the  tumor'  becomes  available 
for  reutilization  by  the  host  for  the  synthesis  of  hemoglobin s 
cataias©e  and  the  cytochrome  systemso  The  studies  presented 
aboiye  suggest  that  the  rate  may  be  very  slow»  and  the 
resulting  deficiency  of  iron  may  be  6f  iraportanc®  in  the 
development  of  cachexia  in  the  tumor<»bearlng  hosto 

Proposed  course  of  project?  Having  established  a  base  line 
in  a  normal  tissue e  where  a  prolonged  study  could  be  carried 
outs  similar  experiments  will  be  performed  in  which  tagged 
erythrocytes  will  be  injected  into  various  areas  of  turaors 
in  an  attempt  to  see  if  the  return  is  so  slow  ar#  it  is  from 
the  gastrocnemius  muscle» 
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Project  Titles  The  Purification  and  Characterization 
of  the  Ribonuc leases  of  Normal  and 
Neoplastic  Tissues o 

Principal  Investigators:  Mary  So  Maver 

Other  Investigators:  Antoinette  E.,  Greco »  Elbert  Ao 
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Project  Descriptions 

Objectives:  41-)  To  ^separate  the  rlbonuclease  (RHase) 
from  the  deoxyribonuo lease  (DNase)  in  preparations 
from  calf  spleen  by  means  of  column  chroma tography^ 
and  (2)  to  characterize  the  rlbonuclease  activities 
obtained o 

Methods  employed;   The  RNasa  and  DNase  activities  of 
a  spleen  nuclease  preparation  have  been  separated  by 
using  appropriate  elution  gradients  on  diethyl^ 
aminoethylcellulose  and  carboxymethylcellulose  coluinnao 
The  depolym®rizlng  and  nuclease  activities  were  de- 
termined by  the  rate  of  increase  of  the  perchloric 
acid  soluble  products  of  digestion  of  RNA  and  DNAo 
The  chromatographically  separated  RNases  are  charac»> 
terlzed  by  their  (1)  pH  optima  for  the  hydrolysis 
of  highly  polymerized  RNA^,  (2)^   their  digestlon'of 
the  "core"  (residue  from  pancreatic  RNase  activity 
on  yeast  nucleic  acid)^  C3)p  by  their  specific 
hydrolysis  of  purine  and  pyrimidine  cyclic  nucleo<= 
tides  p  Cl|.)e  by  their  heat  stabilltyo 
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Major  findings;  Several  RNase  activities  which 
occur  in  spleen  tissue  have  been  separated  from 
activity  by  column  chromatography  using  anion  and 
cation-cellulose  resins o  In  addition  to  the  major 
acid  RNase  activity^  a  heat  stable  alkaline  RNase 
activity  was  present  which  appeared  to  be  similar 
to  the  alkaline  RNase  of  liver o  AlsOg  a  third 
RNase  activity  was  found  in  small  amount  which  was 
heat  stable  and  hydrolyzed  cyclic  nucleotides  to 
give  the  3''=nucleotideso 

Two  other  enzymes  in  the  preparations  were  separated 
from  the  RNase  activities  so  that  they  could  be 
idantlfiedo   ThuSj,  a  3' -nucleotidase ^  and  a  phospho» 
dieateraae  activity  not  related  to  RNase »  which  formed 
specifically  the  2 "-nucleotides  from  cyclic  nucleo- 
tides j,  were  foundo  The  presence  of  these  enzymes  in 
spleen  tissue  had  not  been  reported  previously „ 

Significance  to  prop;re3s  of  the  Cancer  Institutes 
The  ribonucleases  act  as  catalysts  in  ribonucleic 
acid  metabolism  and  they  are  reported  to  be  involved 
in  protein  sjmthesis  of  bacteria «  Although  their 
role  in  cellular  metabolism  and  growth  is  not  known 
the  separation  and  characterization  of  highly  active 
ribonucleases  will  afford  a  means  for  studying  nu- 
cleic acid  metabolism  in  normal  and  neoplastic  t issues o 

Proposed  course  of  prdects  In  this  study  Dro  Peterson 
performed  the  chromatographic  fractionationso   In  fu- 
ture studies  we  will  use  the  chromatographic  techniques 
we  have  learned  with  his  guidance  and  extend  the 
chromatographic  fractionations  to  nuclease  prepara= 
tions  from  normal  calf  and  jat  liver j,  2  rat  hepatomas 
and  a  rat  lymphosarcoma o 
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Project  Titles 


Studies  on  the  Erythrocyte  of 
Tuiaor«»"bearing  Animals  o 


Principal  Investigators?  R^.  Eo  Greenfield 

Other  Investigators?  Vo  So  Price  and  Wo  Eo  Sterling 

Man  Years  (calendar  year  1958)? 
Totals   2  1/2 
Professionals  1 
Others  1  1/2 

Project  Descriptions 

Objectives s  Earlier  studies  have  demonstrated  that 
rats  and  mice  bearing  many  types  of  tumors  develop 
an  anemia  from  the  loss  oS  blood  into  vascular 
lesions  in  the  a^-ea  of  the  tumoro  It  was  observed 
%^Jt,  tbiii-mfi  i\yd.m\jii3  ^il^M   ©eRp?>£^e  anemia  had  high 
reticulocyte  counts  j,  in  some  cases  exceeding  90^ 
of  the  total  erythrocyte  count  o 

In  a  separate  series  of  studies  on  the  aldolase 
levels  in  the  plasma  and  red  cells  of  tvimor»b earing 
animals  it  was  observed  that  animals  with  sever© 
anemia  had  erythrocyte  aldolase  levels  which  ranged 
up  to  seven  times  the  normal  lev»*lo 

It  was  postulated  that  the  high  aldolase  level  in 
these  tiimor=>bearing  animals  might  be  related  to  the 
high  proportion  of  newly- formed  red  cells o  Such  a 
postulate  seamed  reasonable  since  several  other  enzymes 
are  known  to  be  elevated  in  reticulocytes o  In  order 
to  test  this  hypothesis  the  constituents  of  youiRg  red 
cells  were  separated  from  those  of  mature  erythrocytes 
by  fractional  osmotic  hemolysis,  using  a  new  apparatus 
which  is  described  beloWo 
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Methods  employed g  Radloiron  was  injected  into  nonual  and 
tumor-b earing  animals  to  provide  a  label  for  newly-formed 
cells „   Twenty- four  hours  later  blood  was  withdrawn  and 
washed  with  salineo  A  suspension  of  the  red  cells  was 
placed  in  a  small  Lucite  mixing  chamber  provided  with  a 
magnetic  stirrer^,  and  on  one  side  of  which  was  a  Millipore 
filter  wM&h  would  permit  escape  of  hemoglobin  and  other 
proteins  but  would  not  permit  escape  of  intact  red  cells o 
A  tube  leading  into  the  chamber  permitted  an  Inflow  of 
saline  from  a  system  of  reservoirs  which  provided  a  linear 
decrease  in  the  salt  concentratione  A  tube  leading  from  a 
small  collecting  chamber  above  the  Millipore  filter  per- 
mitted outflov;  of  the  saline j,  containing  hemoglobin  from 
the  lysed  »>'jj5.1s8  to  a  fraction  collectoPo 

Majoy  findings  s  lo  When  erythrocytes  of  nornaal  rats  w@r@ 
subjected  to  fractional  osmotic  lysis  Qjfo   of  the  hemoglobin 
was  recovered  in  a  rather  sharp  peak  with  a  xmxlmvm   of  Ooli-i^ 
salinoo  The  aldolase  peak  coincided  with  th®  hemoglobin 
peak  with  a  ratio  of  3o9  units  of  aldolase  per  mgo  of  hemo- 
globlno  There  was  no  detectable  radioiron  in  this  peak^. 
but  a  small  peak  of  radioiron  was  found  in  the  most  osmotically 
resistant  effluent  fractions  g  with  a  xnaximum  at  0ol2?^  saline^ 
The  aimount  of  hemoglobin  and  aldolase  in  this  radioactive 
peak  was  so  low  that  it  could  not  be  measuredo 

2o  When  fractional  osmotic  hemolysis  was  carried  out  on  th© 
erythrocytes  of  a  severaly  anemic  animal  bearing  Hepatoma 
M  3683  the  hemoglobin  and  aldolase  concentration  at  Ock-Zfo 
saline  were  at  a  minimum.  Instead  a  very  high  peak  was 
found  at  Oe.l8^  saline g  which  also  corresponded  to  the  peak 
concentration  of  Fe59  in  the  effluent  fractions ^  indicating 
that  the a©  were  newly  formed  cells ^  In  this  peak  there 
were  12  units  of  aldolase  per  mge  of  hemoglobins  a  valtie  3 
times  as  high  as  in  the  normal  animalo  The  hemoglobin  of 
this  resistant  peak  amounted  to  66^  of  the  total  hemog3.obinj, 
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which  corresponded  in  this  case  quite  closely  with  the  fact 
that  76%   of  the  red  cells  present  were  reticulocytes o 

3o  Mhen  fractional  hemolysis  was  dona  on  the  blood  of  a 
moderately  anemic  rat  bearing  Fibrosarcoma  M  i|.956  two 
peaks  were  foundg  at  0o36  and  Oal6^  saline  which  corres- 
ponded respectively  fairly  closely  to  the  peaks  of  adult 
red  cells  observed  in  the  normal  animal  and  to  the  peaks 
of  young  red  cells  observed  in  the  severely  anemic  t\imor- 
bearing  animalo   In  this  case^  however^  the  P@59  peak  did 
not  correspond  to  the  more  resistant  hemoglobin  peak^  but 
instead  had  a  maximum  at  OolO^  tialinso  Although  Sk%  ot 
the  hemoglobin  was  in  the  more  resistant  peak  only  k-%   were 
reticulocytes  J,  so  that  in  this  animal  there  were  13  times 
as  many  osmotically  resistant  cells  in  the  circulating  blood 
than  there  were  reticulocytes „  The  reticulocyte  county, 
therefore  J,  does  not  adequately  reflect  the  number  of  youag 
cells  present  in  the  circulating  bloodo 

k-o   An  almost  identical  picture  to  that  observed  in  the 
moderately  anemic  tumor«=bearing  animal  described  above 
coiild  be  duplicated  on  bleeding  a  normal  animal  to  ^0% 
and  removing  a  sample  of  blood  five  days  later  for  frac~ 
tional  osmotic  hemolysis «   In  this  experiment  the  aldolase 
of  the  young  osmotically  resistant  cells  was  also  markedly 
elevatedo 

5o  A  secondary  objective  of  this  project  was  to  determine 
whether  the  elevated  levels  of  aldolase  in  the  serum  were 
related  to  the  elevated  aldolase  levels  in  the  erythrocytes, 
and  possibl-ra  rose  from  the  breakdown  of  defective  yoimg 
cells o   The  present  studies  show  that  the  serum  aldolase 
is  elevated  ::;|Ten  in  the  absence  of  an  elevated  erytlja'ocyte 
aldolase  and  apparently  is  an  independent  phenomenono 

Significance;  In  the  evaluation  of  the  anemic  cancer 
patient  it  is  important  to  determine  the  amount  of  com= 
pensatory  erythropoiesis  which  is  occurring o  The  present 
studies  indicate  that  the  reticulocyte  count  is  not  always 
an  adequate  measure  of  the  niimber  of  young  cells  present  j, 
and  that  accompanying  data  on  the  osmotic  fragility  of  the 
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red  cells  may  frequently  provide  a  more  quantitative  msasur® 
of  the  fraction  of  young  cells  presents, 

The  project  also  accomplished  its  initial  objective  by 
showing  thJat  the  elevated  erythrocyte  aldolase  of  tumor- 
bearing  animals  was  directly  related  to  the  number  of 
young  o3motically=»revitant  cells  which  were  in  the  circu- 
lating bloodo 

Propogad  course  of  project;  Experiments  will  be  carried 
out  in  animals  to  delineate  more  accurately  the  relation-^ 
ship  between  the  age  of  red  cells  and  their  position  in  the 
fractional  osmotic  hemolysis  patterns o  Studies  will  then 
be  carried  out  on  anemic  cancer  patients  to  see  if  similar 
patterns  are  foundo  Prom  these  studies  it  may  be  able  to 
determine  approximately  the  age  distribution  of  the  erythro- 
cyte in  the  cancer  patient  from  a  single  BomplQ   of  bloodo 

This  project  is  also  part  of  an  overall  objective  to  deter- 
mine how  many  of  the  changes  observed  in  the  tumor-bearing 
host  are  also  found  in  animals  subjected  to  hemorrhage,,  so 
as  to  delineate  which  changes  ar®  specifically  related  to 
tumor  growth  and  which  may  possibly  be  secondary  to  vafe'sit^ilar 
injury  in  the  area  of  the  ttunoro 


504 


PHS^NIH 
Individual  Project  Report 
Calendar  Year  195& 


Serial  Noo  I0?°360 
lo  Labo  of  Biochemo 
2o  Enzymes  and  Metabolism 

Section 
3o  Bethesda™  Mdo 


Part  A, 


Project  Titles  A  Specific  Phosphodiesterase  from 
Calf  Spleen 

Principal  Investigators s  Ho  Eo  Haver 

Other  Investigators s  Ao  Eo  Greco 

Cooperating  Units j  None 

Man  Years  (calendar  year  1956 )s 
Totals  1/3 
Professional:  V3 
Others   0 

Project  Descriptions 

Objectives;  To  separate  in  pure  form  a  phospho- 
SiesTerase  from  calf  spleen  which  specifically 
hydrolyzes  cyclic  nucleotides  to  yield  the  2"^ 
nucleotldea  and  which  does  not  have  ribonuclease 
actlvityo   This  enzyme  was  first  found  as  a  con<= 
taminant  during  the  chromatographic  fractionation 
of  calf  spleen  RKaseo 

Methods  employed;  Frozen  calf  spleen  is  dried  in 
cold  acetone  and  extracted  with  acetate  buffer  at 
pH  6oOo  The  extract  is  precipitated  by  70  percent 
saturation  with  ammonium  sulfate o  The  precipitate 
io  dialyzed  and  applied  to  a  column  of  the  cation 
exchange  resin,  IRC^Oj,  equilibrated  at  pH  6cOo 
While  most  of  the  RNase  is  retained  on  the  column 
the  phosphodiesterase  is  eluted  with  water,   FHarther 
purification  by  re chromatography  will  be  investigated 
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Major  findlni^s;   This  study  ia  in  the  preliminary 
stage  and  therefore  no  results  have  been  obtained o 

Significances   This  enzyme  functions  in  the  metabolism 
of  cyclic  ribonucleotides  and  may  be  involved  in 
ribonucleotide  synthesis „  It  may  be  useful  in  deter- 
mining the  structure  of  nucleic  acids o 

Proposed  course  of  the  project;   The  procedure 
develdpeid  l"©!" '  the  separation  and  purification  of 
the  specific  phosphodiesterase  in  spleen  will  be 
applied  to  rat  lymphosarcoma  tissue  since  the  RNas® 
activity  of  this  tissue  closely  resembles  that  of 
apleen^  Normal  rait  liver  and  2  transplantable  rat 
hepatomas  will  also  be  investigated  for  the  presence 
of  the  specific  phosphodiesterase o 
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Project  Title: 


Biological  Studlaa  of  the  Mechanic 
of  Carclnoganesiso 


Principal  la-^estigators:  Ho  Po  Morris 


Othor  Investigators! 


Cooperating  Units: 


Bo  Po  Wagner 9  Drso  H*  Lo  Stewarts 
and  Ho  Sidransky  (Pathology  Branehj, 
NCI) 

Dro  Lo  So  Lombards  Argonne  National 
Laboratory*  Lamont*  Illo  (formerly 
Pathology  Branchs  NCI) 

Dro  Co  Ao  Valets  Provldenc®  Hospital 
Detroit »  Michigan  (formerly  Pathology 
Branch®  NCI) 


Man  Years  (calendar  year  1958)* 


Total:  2-1/3 
Professional: 
Other:  1-2/3 


2/3 


Project  Description: 

Objectiife:     Testing  the  carcinogenic  activity  in  rats 
arid  otiie°r  laboratory  animals  of  (a)  metabolites  of 
carcinogens  of  N»2»fluorenylacetamld©   (N=»2"FAA)s    (b) 
poasibl®  carcinogens  related  to  N-2-FAA   (c)   related 
compounds  for  the  purpose  of  obtaining  new  knowledge 
concerning  the  mechanism(s)   of  carclnogeneslss    (d) 
other  species  or  (©)   route  of  adminlstrationo      Th© 
program  envisages  research  in  depth  on  the  carcinogenicity 
of  N»2«°FAA  in  the  hopes  that  a  large  knowledge  about 
the  carcinogenic  proporticKis  of  one  compound  and  its 
relatives  will  disclose  many  unknown  facts  concerning 
carcinogenic  mechanismso 

Methods °     Hi^ly  purified  chemical  compoimds  ar©  f®d 
or  administered  by  other  routes  to  rats*   dogsj  or  othejp 
laboratory  anlraalso     The  compounds  ar©  given  for  several 
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months  rats  and  C6«='l8  months)  dogs  (2='3  years )o  Weekly 
records  of  body  weight  and  food  iiatak®  are  kept  from  which 
the  daily  carcinogen  intake  is  caleulatedo  At  th®  ter;ninatioa 
of  the  experiment  or  when  death  appears  Inmiinent  the  anifaals 
are  carefully  necropsiedt>  gross  ©bser'vaticais  notedj*  tissues 
fixed  and  sent  to  tissue  laboratory  for  preparation  of 
stained  microscopic  slldeso  These  are  then  studied  by 
pathologists  for  histological  deaeription  and  diagnosis 
of  tumors  and  other  lesions  for  a  more  ©ornplet®  understanding 
of  th®  effects  of  the  treatmento 

(e)Two  experiments  were  studied  during  the  year  in  which  a 
suspension  of  N«»2'='FAA  in  gum  acaeia  was  injected  intra«> 
peritoneally  and  orally  into  groups  of  rats  3  tiraes  weekly 

for  23  Keekso 

Two  other  experiieents  ware  started  in  which  the  N»2»FAA  was 

dissoli'od  in  tricaprylin  and  injected  intraperitoneally  ©r 

admdjalstered  orally  to  two  groups  of  rata  at  th©  same  tim© 

or  for  the  same  length  of  time  as  la  the  gum  acacia  experiments^ 

Four  groups  of  controls  were  also  studied© 

Mla.-|or  Findinpjs?   (a)  Metabolites  of  H-2-FAA 

Hydroxylaticn  is  one  of  the  major  metabolic  pathways  wMeh 
M-2-FAA  follows  through  the  bodyc   (See  NCI-327)  The  rat 
hydroxjilates  N<»2»FAA  at  the  la  3»  ^s  7  snd   8  positionsc 
Hydro xj/lati on  on  the  5  and  7  positions  Is  most  extensi-^es 
followed  by  the  1  and  3  positions  with  the  least  occurring 
at  position  80  Sufficient  amounts  of  N-2»(5"=0H)FAA  has  been 
syntheslsed  and  tested  by  animal  feeding  trialso  This 
compound  was  much  less  carcinogenic  to  the  rat  than  th® 
pax'ent  compounds  but  it  differed  significantly  in  th®  types 
of  tiaraors  inducedo  About  2/3  of  the  animals  developed  tumors 
of  the  pituitary  glando 

(b)  Carcinogens  related  to  FAA 

The  carcinogenicity  of  another  ser5,ea  of  compounds  has  beea 
studiedo  This  series  was  designed  to  block  deacetylatlon 
on  the  nitrogen  constituent  of  N-2-PAA  or  N,K««»2»7~fluoreayl- 
benzoylamldeo  The  following  compounds  have  been  studied  in  rai": 

(1)  K"»2<-'fluorenylbenzoylamid© 

(2)  N9N»»2a7"fluorenylbenzoylamid« 

I'Ji  N-2-fluorenylC2«-carboxylate)b®nzoylamid® 

(i^.)  N»2«f luorenyl (l^'methyl )bensoylaaald® 

(5)  N<»2-fluorenyl{3  'methyl )b®nzoyIamid® 

(6 )  N-2-ffluoreayl (2 'methyl )ben2oylamld© 

As  was  expected  (1)   and  (2)  were  very  much  less  carcinogenic 
than  either  N«»2»fluorenylacetaiQid«s  or  NaN9»2i»7<='fluorenyl=' 
acotaraideo      Liirerp  intestinal  and  ear  duct  tumors  were  pre-s-enti!.' 
Only  a  very  few  tumors  of  mammary  gland  from  Noo   1  wer©  rictedo 
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3  and  Ij,  wer®  moi"©  caroinogonlc  than  1  and  2  but  less 
carcinogenio  than  N-='2'=fluor'©nylac©tamideo  Tumors  of  th© 
liver  9  !aanmai*y  gland  and  ©ar  duet  were  produced  including 
a  few  other  turaors  in  a  variety  of  organso 

Compounda  5  and  6  produced  few  or  no  liver  turaors »  few 
?nammary  gland  or  ©ar  duct  tumorso   Several  tumors,  howeverj, 
at  a  variety  of  other  sites  were  foundo 

(o)  On©  series  ©f  6<=>d©rivativ®s  of  a  eimpl® 
aromatic  amine 9  such  as  might  result  if  the  chemical  bond@ 
holding  the  aromatic  rings j,  of  N=2=PAA  were  completely 
s©v©red  during  metabolisms,  has  been  studied  and  is  now 
Hearing  eompletiono  There  was  found  in  the  rats  fed  anyon® 
of  these  six  compounds  a  very  high  incidence  of  pituitary 
tumors  (approxo  60=805l)o 

These  compounds  were  the  following: 

3  aij.=dlraethylanilin© 

p=fluoroac©ta>Lilld® 

o^hydroxyacetanilid© 

2,6='dlme  thylanilin© 

p=ohloroac©tanilide 

o°ehloroaoetanilide 

(d)  Carcinogenesis  studies  on  dogs. 

NpN'<=2£,7='Bi8fluoryleneaoetamlde  is  a  very  potent  carcinogen 
when  ingested  by  ratSo   It  induces  among  tumors  of  numerous 
sites  a  high  incidence  of  tumors  of  the  GI  tract  in  ratSo 
Tests  have  been  extended  to  the  dog  \diere  I4.  of  5  experimental 
animals  ingssting  this  chemical  developed  very  nodular  livers 
with  extensive  liver  tumor  formation  within  2[|.=-30  monthso  A 
fifth  dog  that  did  not  eat  as  well  as  liae  other  experim©ntal 
animals  is  still  on  th©  ©xperim©nto  The  dogs  died  from  a@ute 
hemorrhages  from  the  severely  damaged  liverso   No  evidene® 
was  found  of  changes  being  produced  in  the  01  tract  of  th® 
dogo 

(e)  Carcinogenesis  in  the  Serian  HamstePo 

Recent  reports  in  the  literature  indicate  that  the  tumors 
induced  by  chemical  means  in  the  liver  of  this  species  are  of 
bil®  duct  orlgino  The  livor  of  on©  animal  only  has  boen 
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examined  grossly  in  a  series  of  animals  started  during  th® 
year  to  check  this  possibilitjo  The  compounds  being  fed 
are  the  foil owing s 

N«»'2«fluorenylacetamid® 

N,N '=.2i.7-bisfluorenyleneacetamide 

N-S^fluorenyldlacetaraid© 

all  are  potent  liver  carcinogenic  agents  when  ingested  by 
rate 

(e)  Route  of  administrations  Objective: 

The  oral  route  is  the  most  effective  route  to  administer 
N»2=PAA  to  induce  distant  tumors  at  many  siteso  Skin 
painting  has  also  been  very  effective  at  lower  doseso 
Subcutaneous  and  intraperitoneal  routes  of  administration 
have  not  proven  very  effectivdo  Experiments  were  carried 
out  to  conqsare  the  intraperitoneal  route  with  the  oral  roi^it® 
in  two  different  solvent  systems  under  our  laboratory 
condition  So 

Significance:  (a)  The  study  of  the  carcinogenicity  of  meta- 
boiites  of  rl-2»FAA  is  designed  to  giv©  new  knowledge  of  th© 
relation  of  th©  metabolic  processes  which  chemical  carcinogens 
vindergo  to  their  ability  to  induce  tumorso 

(b)  The  effect  of  a  benzoyl  group  attached 
to  the  active  center* the  N  of  N-2-FAA» drastically  modifies 
the  carcinogenic  action  of  this  eompoundo 

(c)  These  observations  disclose  a  series 
of  non-estrogenie  compounds  which  localize  their  effect 
in  the  pituitary  glando  The  substituent  groups  on  the 
ring  structure  having  been  varied  to  block  probable  normal 
oxidative  metabolic  processes^  whereby  these  chemicals  ar@ 
thought  to  be  catabolized  by  the  rato  The  blocking  of 
orthohydroxylation  (one  suggested  mechanism  of  carcinogenesis) 
by  substituting  methyl  groups  In  the  two  positions  ortho  to 
the  nitrogen  was  without  effect  in  altering  the  action  of 
2j>6-dimethylanllin©  on  pituitary  car cino genesis©   If  ^i-h.& 
detoxiflcaticn  of  a  simple  acetylated  aromatic  amine  such 
as  acetanillne  occurs  via  the  position  para  to  the  N  then 
p-fluora-  or  p-chloro-derlvatlves  should  alter  carcinogenleityo 
Substltuticffi  of  either  halogen^  howevers  In  the  para  position 
was  without  effect  in  blocking  the  induction  of  pituitary  tumor So 
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(d)  Th«  olo09r  similarity   of  the  Qolo   traot 
of  the  dog  to  that  of  man  prompted  this  study.     No 
procedures  are  known  for  producing  Qolo   tract  tumors  in 
dog So     Th«  compound  tested  Induced  liver  tumors  in  the  dog 
much  more  rapidly  than  N^a^PAAo 

(e)  It  is  hoped  these  experiments  will  disclose 
new  information  on  the  mechanism  of  liver  tumor  forraationo 

Proposed  Course  of  Projects 

(a)  Sufficient  amounts  of  N«2=Cl=0H)PAA  and 
N=2<=>C3='0H)PAA  were  received  fj?om  Dro  Po  Eo  Ray^  Cancer 
Research  Laboratory,  UniVo  of  Plorida  for  the  starting 
of  feeding  tests  of  the  two  ortho  hydroxy  derivatives  of 
N-=>2=PAA  these  tests  are  now  underwayo 

A  test  of  the  N=2<=(7=OH)PAA  has  been  completed 
in  wiiloh  a  large  number  of  mammary  tumors  were  lndu®edo 
It  was  discovered  that  the  compound  used  was  not  very  pureo 
By  the   synthesis  procedtore  used  the  compound  tested  could 
have  contained  some  2a7=diaralnofluorene  as  an  impurity ^ 
therefore j>  a  new  synttiesls  was  developed  by  Dto  Ray's  chemists 
which  avoids  the  possibility  of  this  Impurity  being  present o 
Sufficient  amoxints  of  the  N=>2«'(7«0H)PAA  by  the  new  procedtira 
have  now  been  put  to  animal  test  but  no  results  are  available 
at  this  timeo 

Th®  fact  that  the  N°2=(»5'=0H)PAA  fed  rats  developed 
a  high  incidence  of  pituitary  tumors  has  channeled  some  of 
our  efforts  into  studies  of  the  carcinogenicity  of  some 
simple  aromatic  amines  upon  pituitary  carcinogenesis o     Th® 
results  of  these  studies  are  described  below  tinder  32I4.  (@)o 

(b)  One  animal  experiment  designed  to  retest  %h® 
carcinogenicity  of  t^e  N°2°fluorenylbenzoylamid®  is  now 
under  wayo     The  results  of  these  experiments  is  now  being 
assembled  and  it  is  expected  they  will  be  published  In  the 
near  futuroo 

(c)  Another  series  of  halogenated  compounds  are 
to  be  investigated  during  the  next  year^     These  are  the 
2gI|.g6"trlchloro='  and  23l|.j,6=trifluoroacetanllldes  and  th®  ©= 
hydroxy  ace  tan  Hide  o     Tri^halogen  substitution  would  block  both 
orthopositions  and  the  parapositlon  simultaneously  and  by  th® 

use  of  two  different  halogens  it  is  hoped  that  additional  informa^ 
tion  will  be  obtained  on  the  influence  of  fluorene  and  chlorine 
on  pituitary  carcinogenesis  by  simple  aromatic  amineso 

(d)  Two  other  chemicals  related  to  N'=2=>PAA  having 
a  high  ©aroinogenic  potency  in  th©  rat  are  now  being  fed  to 

dogSo     These  are  li.*'=fluor©«Is.'=>acetylaminoblph©nyl  and  N<=> 
C2r>fluor©nyl)2ji,2ji2'=trifluoroscetaKiide  in  hopes  of  finding  an 

Ingestec"  cherale®!  oarcinogenie  to  th©  Go  Jo   ts^aot  of  the  d&g.o 
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(e)     No  significaat  findings  as  th®  axpepimaats  ha.v® 
not  been  completedo     Survival  was  not  very  s?*Aisfactoyy 
in  the  repeated  intraperitoneal  experiment So     This  seemed 
to  be  true  even  in  control  groups  not  receiving  the  N-2«FAA.o 

Proposed  Course  of  the  Project'  (e)  Complete  the  animal 
te¥ts°now°lm3iir"way°lmd°'examIi^  the  raicros»^-opie  material 
(Dro    Sidranalcy)o 

Cornpletion  of  th®  studieso 
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Publicationa  other  than  abstracts  from  this  projects  Nonac 

Honors  and  Awards  relating  to  this  projects 

Exhibit  Noo  59  Scientiric  exhibit  of  the  UoSoAo  at 
the  2d  International  Conference  on  the  Peaceful  Uses  of 
Atomic  iinergy*  Geneva^  Sept«  1=13 »  1958° 

This  was  the  only  exhibit  on  carcinogen  metabolism 
in  the  entire  exhibition  and  was  selected  by  Ao  Eo  Co 
This  selection  was  a  significant  achievement  for  the 
members  of  this  section  and  for  NoGoIo 

The  exhibit  depicted  comparative  studies  on  metabolic 
mechanisms  in  rats  and  guinea  pigso  The  similarity  of 
the  pathway  of  the  nitrogen  and  the  intact  ring  structure 
of  N<°2<^FAA  during  metabolism  was  stressedo 

Dyerp  Morris »  Woisburgerg  and  Welaburgej? 
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Project  Titles  Some  Biochemical  Aspects  of  Chemical 
Carcinogens:   The  Mutual  Effects  of 
N-2=Pluoren7lacetamide  C2«PAA)  and  of 
Dietary  Supplements  of  ^<=  Tryptophan 
or  Indole  Upon  Urinary  ^Glucvironidas© 
Activity  in  the  Rat  and  Upon  the  Urinary 
Metabolites  of  PAA  and  the  Indolic 
Supplements o 

Principal  Investigators  Ho  Mo  Dyer 

Other  Investigators s  Ho  P,,  Morris  and  Go  Eo  Maupin 

Cooperating  Units s  None 

Man  Years  (calendar  year  19^8 )s 
Totals   2 
Professional:  1 
Others  1 

Project  Descriptions 

Objectives:  Ultimately  to  discover  some  metabolic 
activity  of  the  rat  that  is  influenced  by  a  chemical 
carcinogenj,  and  that  is  subsequently  found  to  be 
related  to  the  carcinogenic  activity  of  the  compound „ 
Specifically  J,  this  year^  to  investigate  the  possibility 
that  urinary  p-^glucuronidase  is  involved  in  the  etiology 
of  bladder  tumors  induced  in  the  rat  by  N"2='fluorenyl=. 
acetamide  in  the  presence  of  dietary  supplements  of 
DL=-tryptophan  or  indole « 
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Study  started  since  last  report;   (1)  Using  load  doses  of 
L- tyrosine 5  molecular ly  equal  to  or  twice  that  of  th© 
dosage  of  the  load  doses  of  L^-tryptophan  previously  used 
in  ratSg  only  traces  (micrograms)  of  tyrosine  and  no 
tyramine  ware  detected  in  the  urine  of  rats  maintained  on 
the  control  diet  and  on  the  same  basal  diet  containing 
O0O6  percent  N<=-2~fl'uorenylacetamideo  The  same  group  of 
rats  showed  an  increased  amount  of  urinary  xanthurenic 
acid  after  a  challenge  dose  of  L-tryptophan^  an  effect 
which  suggests  a  deficiency  In  vitamin  B5  (the  coenzyme 
activity  of  pyridoxine)  as  a  result  of  feeding  the  car- 
cinogeno  The  accumulation  of  tyramine  after  a  challenging 
dose  of  L-tyrosine  has  been  reported  to  indicate  a  deficiens^jy 
in  B6  in  the  tissues  and  it  was  hoped  that  this  test  might 
strengthen  our  thesis  that  N°2-PAA  induces  a  temporary 
deficiency  in  B6  in  the  liver o  Further  studies  are  belr^ 
made  with  load  doses  ef;  tyrosine  to  rats  made  B6  deficient 
by  a  low  pyridoxine^HCl  content  of  the  dieto 

(2)  The  following  sTomma^  from  a  paper  which  lias  Just  been 
sent  to  the  ^'^   Nato  Cancer  Insto  presents  the  findings  of 
the  study  completed  this  years  See  NOo  11  for  a  condensed 
version  of  the  major  findings 

lo  Under  the  same  conditions  great  variatjlon  in 
urinary  p-glucuronidase  activity  was  found  among  different 
rats  and  frequently  with  the  same  rat  on  different  dayso 

2o  The  results  offer  no  evidence  of  an  Increase  in 
\arinary  p»glucuronldase  activity  as  a  result  of  addition 
of  indole  or  of  DL=tryptophan  to  a  diet  containing  N°2- 
fluorenylacatamileo 

3o  Relatively  large  quantities  of  tryptophan »  D<= 
kynurenlneg  xanthurenic „  and  kynurenic  acids  were  iaenti" 
fled  by  paper  chromatography  in  the  urine  of  rats  fed  the 
diet  containing  2  percent  HL-tryptophan^  and  little ^  if 
any  J,  in  urine  of  rats  fed  078  percent  indole  o  The  rats 
Ingesting  the  indole  supplemented  dietj,  however j,  excreted 
great  quantities  of  indican  and  another  conjugate  postu- 
lated to  be  Indoxyl  glucuronidej,  whereas  the  rats  on  the 
S5L=-tryptophan«supplemented  diet  excreted  only  small  amounts 
^  indicano 
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ko   Traces  of  compounds  ^  difficult  to  idontifjTj,  but  behaving 
chromatographically  like  Nc3u=.ac©tyl»3-hydroxykynur®nineg   3- 
hydroxykynur©nin©-0» sulfate  j,   2-ainino"='3"bydroxyacetophenon©  ^ 
and  2'»amino='3'°iiydroxyac©tophenone=0<=3ulfate  were   found  in 
the  urine  of  rats  after  force  feeding  the  DL=»tryptophan°  ^ 
but  not  after  the  indole=>suppleinented  dietT^  No  free  or 
conjugated  derivatives  of  3='hydroxyanthranilic  acid  were 
identified  with  certainty,,     Urinary  glucuronides  that  were 
common  to  rats  fed  either  the  DL=tryptophan  or  the  indols 
diets  were  anthranilic  acid  glucuronlde  and  a  conjugate 
identified  as   "compound  B"  which  has  been  postulated  else^^ 
where  to  be  a  glucuronide  of  xanthurenic  or  kynuronic  acido 

$o   The  results  indicate  that  little ^  if  any^,  hydrolysis  of 
the  p-glucuronides  present  would  occur  in  urine  retained  in 
the  bladder  for  20  hours  if  that  urine  remained  at  a  pH  of 
6  +  0o2o 

6o  Wo  significant   effect  on  the  urinary  metabolites  of  ^- 
tryptophan  or  indole  was  observed  when  N^2='fluorenylac0t"ainide 
was  added  to  diets  containing  these  supplements,, 

7o  An  increase  in  apparent  glucose  or  gluciH'onic  acid  of 
the  urine  was  found  with  the  N"=2-=»fluorenylacetamid@=contain= 
ing  basal  dieto     There  was  an  additional  increase  when  DL<= 
tryptophan  or  indole  was  added  to  the  diet  contsdning  ]N^- 
fluorenylacetamideg  but  only  with  forced  feeding^  and  not 
with  food  withheld  during  the  collection  periodo 

8o   Incubation  of  the  urine  of  rats  fed  diets  containing 
N-=2='fluorenylacetamide  resulted  in  the   liberation  of  some 
ether-soluble  (unconjugated)  metabolites  of   the  carcinogenj, 
but   to  a  much  less  extent  than  occurred  during  the  incuba° 
tion  of  the  urine  with  bacterial  p'^ glucuronidase  for   the 
same  period  and  at  the  same  pHo 
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9o  The  methods  used  did  not  permit  the  identification  of 
the  urinary  metabolites  of  N^Z-fluorenylacetamide  but  by 
both  the  colorimetric  and  the  isotopic  nitrogen  methods 
of  analysis  no  differences  could  be  found  between  female 
rats  of  the  Buffalo  and  the  Fischer  strains  in  the  rela<= 
tlve  amounts  of  ether  soluble  ^  potentially  ether  solublsj, 
and  total  amounts  of  metabolites  of  N-=»2<» f luoreny lac et amide 
excretedo 

lOo  Only  insignificant  differences  between  female  rats  of 
the  Buffalo  and  Fischer  strains  were  observed  in  the  weight 
curves  of  rats  fed  diets  containing  Indole  or  DL-^^ tryptophan 
with  and  without  N=»2<='fluorenylacetamldep  in  urSary  p«= 
glucuronidase  activities ^  or  in  chromatograms  of  the  urine 
designed  to  reveal  aromatic  metabolites  of  tryptophan  and 
indolOo 

llo  The  experimental  results  fail  to  yield  any  clue  to  the 
role  of  supplementary  DL- tryptophan  or  indole  in  the  etiology 
of  N-2-fluorenylacetair!lc[e=.induced  bladder  ttmiorso  Little 
evidence  was  obtained  to  support  the  hypothesis  that  p=. 
glucuronidase  is  involved  in  the  processo  Because  of  the 
increase  in  the  number  and  amounts  of  aromatic  metabolites 
excreted  by  the  kidneys  of  rats  as  a  result  of  feeding 
diets  containing  Indole  or  ^-tryptophan  there  ISj,  however ^ 
the  possibility  that  these  compounds  may  affect  the  bladder 
mucosa  as  a  contributing  factor  in  the  induction  of  cancer 
by  2>=fluorenylacetamldeo 

Significances  The  work  just  completed  on  the  possible 
role  of  p^giucuronldase  in  the  induction  of  bladder  cancers 
by  2<=fluorenylacetamlde  in  the  presence  of  tryptophan  or 
Indole  was  of  Interest  because  of  the  clinical  reports  that 
suggest  that  ortho^hydroxyamine  metabolites  of  tryptophan 
may  be  a  factor  in  the  etiology  of  bladder  cancer ^  andj,  if 
so  J,  that  urinary  ^^glucuronidase  must  be  Involved  in  free- 
ing the  a=amlnophenol3  from  their  conijugated  forms  o 
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Proposed  course  of  projaotg  It  is  believed  not  to  b© 
desirable  to  pursue  the  problem  of  the  mechanism  of  the 
induction  of  bladder  cancer  In  rats  by  N'^Z^PAA  until  more 
Information  is  available  from  this  laboratory  on  the 
induction  of  such  tumors  in  the  rats  that  are  used  herao 
The  question  of  the  role  of  urinary  p- glucuronidase  has  b©r':^ 
completed  for  the  present o  It  iSg  of  course 5,  possible  that 
the  carcinogen  in  the  presenc^e  of  metabolites  of  tryptophan 
or  Indole  has  an  effect  on  the  glucuronidase  activity  of  th® 
bladder  mucosae  Sine®  there  is  so  little  evidence  of  the 
presence  of  a=hydroxyamino  metabolites  of  tryptophan  in  the 
urine  of  the"°ratSg  it  is  not  believed  to  be  justifiable  to 
pursue  the  problem  at  the  present  tlmeo 

An  attempt  will  be  made  to  further  identify  the  reducing 
material  that  appears  in  the  urine  with  the  feeding  of 
N-2=fluorenylacetamideo 

To  complete  some  studies  that  were  begun  last  year  com-- 
parisons  will  be  made  of  the  amino  acid  patterns  of  livers 
of  rats  at  several  different  intervals  during  the  feeding 
of  N-2-fluorenylacetamidej,  before  and  after  the  appearance 
of  liver  tumors »  Paper  chromatography  will  be  usedo 

The  diazotization  R  salt  coupling  and  the  nitrite  methods 
will  be  used  to  compare  the  absorption  and  excretion  of 
some  substituted  derivatives  of  N=.2=fluorenylbenzoylamid@ 
with  that  of  N-2"PAAo  The  behavior  of  these  compounds  in 
the  diazo  R  salt  reaction  is  being  studied  in  vitro o  Th© 
compounds  are  of  interest  because  of  their  carcinogenic 
potencies^  demonstrated  by  Ho  Po  Morris o 

Some  in  vitro  studies  on  enzyme  activities  of  the  liver  of 
rats  fed  diets  containing  the  carcinogen  N<=2~fluopenyl=> 
acetamldSe  compared  with  that  of  rats  fed  the  basal  diet 
will  be  carried  out  as  proposed  last  year^  It  is  hoped  that 
the  long-awaited  N-l;=fluorenylacetamiae)  ":?11  be  available 
for  the  comparison  of  the  effect  of  a  structurally  related 
compound  that  is  not  carcinogenic o 
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Project  Titles  Mechanism  of  Carcinogenesis  - 

Metabolism  of  N»2'=Fluorenylacetamid® 
and  Related  Compoundso 

Principal  Investigators?  Jo  Ho  Welsburger  and  Eo  Ko 

Wei  sb\ar  ger 

Other  Investigators:  Ho  Pc  Morris »  K«  Suzuki  and 

Po  Ho  Grantham 

Cooperating  Units*  None 

Man  Years  (calendar  year  i9$8)j 
Total!  i|.-l/2 
Professional:  2-1/2 
Other:  2 

Project  Descriptions 

Objective:  In  order  to  gain  an  voiderstandlng  of  the 
origin"  "of  cancers  phenomena  relating  to  the  initiatioin 
and  the  development  of  neoplasia  are  studied  in  animals 
bj  means  of  synthetic  chemical  carcinogens  such  as 
N'-»2'='fluorenylacetamideo  A  number  of  approaches  are 
followed  in  this  endeavor:  lo  The  metabolism  of  the 
carcinogen  Is  investigated  in  susceptible  and  resistant 
specieso  2o  The  interaetica  of  the  chemical  with  bodj 
constituents  is  studied  to  ascertain  the  factor(a) 
involvedo  3o  The  metabolites  of  the  carcinogen  are 
prepared*  and  their  metabolism  and  further  transformations 
are  determined  in  turno  ij.o  Potential  carcinogens s  and 
chemicals  required  in  the  metabolism  studies  are  synthesis:^ 
The  carcinogenic  effect  of  some  of  these  compounds  ia 
determined  by  Oro  Ho  Morris «  Chief  of  the  Sectiono 

Methods:  lo  Physical  and  organic  chemical  techniquea 
aro  applied  to  isolate  and  determine  metabolites  of  M^ 
2-fluorenylaeetamid©»  traced  by  means  of  radioactive 
carbon  11}.  labels  o 
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2o   In  soma  cases  biosynthetic  methods  are  used  to  prepara 
labeled  compounds  for  metabolism  studies  when  other  procaduress 
do  not  yield  the  desired  materials  with  equal  ease  or 
efficiencyo 

3o  Chemicals  suggested  by  theoretical  studies  on  the 
relation  of  molecular  structure  to  carcinogenicity  are 
synthesized  by  techniques  developed  for  this  purposeo 
Other  new  compounds  required  as  standards  for  the  metabolism 
studies  are  produeedo 

i|.o  Research  on  analytical,  chromatographic©  and  physical* 
chemical  procedures  is  performed  in  support  of  our  other 
studieso 

Major  Findinp^ss   lo  Biochemical  Aspects  of  Problemo 

lo  Metabolism  of  N-2-Pluorenylacetamide  (2-FAA)  in  Normal  Ratso 

^°  Urinary  metaboliteso -  Previously  reported  work  toward 
the  elucidatioa  of  the  still  unknown  urinary  metabolite®  of 
the  carcinogen  was  actively  pursuedo  By  means  of  chromatography 
of  the  ether  extractable  urinary  metabolites  of  2-FAA  on  a 
very  long  (2  meters)  column  of  silicic  acid»  good  resolution 
into  a  number  of  discrete  peaks  was  obtained  in  a  single  passo 
Systematic  investigation  of  each  fractiai  by  ultraviolet 
and  infrared  spectroscopy  as  well  as  by  the  specific  isotoplc 
methods  developed  in  our  laboratory  yleldeds  in  addition  t@ 
the  already  known  and  previously  reported  metabolites $  a 
newly  discovered  compounds  N"(6°hydroxy»2»fluorenyl)aeetamideo 
This  material  accounts  for  about  lo^%   of  the  urinary  radio= 
activity  in  the  glucuronlde  fraetiono  In  view  of  the  low 
activation  of  the  6-position  of  2-PAA  toward  direct  substitution 
reactions?  it  is  unlikely  that  the  new  metabolite  arises  by 
hydroxylation  at  the  6»carbon  atom  of  the  fluorene  ringo 
Rather*  It  could  be  derived  from  an  unsymmetrlcal  dehydration 
of  a  5»6»or  more  probably  of  a  SaY-dihydrodiolo   Our  results* 
thus»  make  a  novel  contribution  to  studies  on  the  mechanisms 
of  biochemical  hydroxylaticai  of  aromatic  compoundso  ,  Such 
reactions  are  important  not  only  in  the  general  detoxification 
mechanisms  of  living  matters  but  may  also  play  a  role  in  the 
in  vivo  generation  of  the  "actual  carcinogens  from  othes^wise 
innocuous  precursorso 
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Bo  Tissue  raetabollteao  -  ao  Considerable  effort  was  exerted 
to  Xeam  more  about  the  nature  of  the  metabolites  of  2"FAA 
which  are  tightly  bound  to  rat  liver  proteins 9  a  coiabination 
which  has  been  implicated  as  an  Important  factor  in  the 
Initiation  of  neoplaaiao  After  hydrolysis  of  the  labeled 
proteins  by  enzymlc  means  (cfo  1957  report )»  solvent 
partitions  and  column  chromatography  as  well  as  the  more 
specific  carrier  isotope  dilutions  gave  the  following  resul 
Only  1%   of  the  protein  radioactivity  Is  accounted  for  by 
Z^FAAj*  and  by  2«"fluorenamlne8  respectlvelyo  The  remainder 
of  the  protein  activity  Is  still  unknowns  and  by  the  ci-iterion 
of  the  techniques  employed  is  unlika  that  of  the  presently/ 
known  metabolites  of  2'=FAAo  The  solution  of  this  iraportalit 
problem  regarding  the  nature  of  the  protein  bound  radioactivity 
awaits  the  development  of  improved  procedures!,  especially 
in  the  field  of  protein  chemistryo   In  addition »  more 
fundamental  work  on  the  physical  and  chemical  prot>erties  of 
selected  metabolites  of  2<»FAA  seems  indicatedo 

bo  To  check  on  the  possibility  that  some  of  the  proteia" 
bound'~radioactlvlty  might  be  due  to  an  artifact  formation 
during  homogenizatiod  of  the  liver  tissua  in  the  presence 
of  the  labeled  metabolites  of  2«FAA9  the  following  experiments 
were  performed©  Boiled  and  fresh  liver  from  normal  rats 
was  homogenized  at  0®  both  in  the  Waring  blendor  and  in 
the  Potter  apparatus  in  the  preseneo  of  labeled  2'=FAAs  2«'FAa 
and  some  of  the  labeled  hydrozylated  metabolites  available 
to  us  from  our  previous  worko  Hone  of  these  compounds  gav® 
rise  to  more  than  trace  labeling  of  the  proteins $  eliminating 
artifact  formation  as  a  cause  of  the  observed  protein^ 
activity 9  at  least  in  respect  to  the  compounds  testedo 
Similar  experiments  with  various  aminofluorenols  are  pre: 
underway© 

2o  Metabolism  of  N°2°'Fluorenylacetamlde  in  Thy  rol  dec  total  zed 
Ratso   In  191^7  we  reported  on  one  such  experiment  perf orm^i^ 
at  the  suggestion  and  with  the  collaboration  of  Dro  Morriss 
designed  to  test  whether  thyroideetomys  which  inhibits 
carcinogenesis  by  2»FAA9  would  affect  the  metabolism  of  the 
carclnogeno   In  that  case  the  metabolism  studies  were  undsrtakSB 
10  days  after  the  surgical  removal  of  the  thyroids  and  no 
essential  differences  between  the  experimental  and  control 
groups  were  observed©  Since  the  time  elapsed  between 
thyroidectomy  and  metabolism  experiments  may  have  been  too 
shorts  an  experiment  was  undertaken  in  which  the  metabolism 
experiments  were  performed  2  months  after  Dr©  Morx-is  and 
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associates  thyroideetomized  th©  ratss  and  also  treated 
the  possible  thyroid  remnants  with  radioactive  ll31o 
The  results  of  our  experiments  on  the  metabolism  of  2= 
in  these  carefully  thyroidectomized  animals  were  essentially 
similar  to  that  in  the  controls;;)  substantiating  our  earlier 
flndingso   It  can  be  concluded  that  the  prevention  of 
carcinogenesis  by  thyroidectomy  is  not  due  to  an  alteration 
of  the  metabolic  pathways  of  S^FAAo  An  explanation  for  this 
interesting  inhibition  can  be  surmised  however©  from  our 
previously  discussed  (19$7  reports  III«  General  Observations) 
working  hypothesis  on  the  mechanism  of  carcinogenesiso 

3°  Metabolism  of  N«(7°>hydroxy'°2"fluorenyl)acetamide  in  Guinea 
P^£o' '  In  i9^fe»  we  reported  on  the  metabolism  of  "this  "corapotmd 
Inratso   In  view  of  the  differences  between  rats  and  guinea 
pigs  in  the  fate  of  various  other  compounds  which  we  observed^ 
it  was  of  some  interest  to  investigate  the  metabolism  of  the 
7«hydroxy  derivative  of  2"PAA  in  guinea  pigs  under  conditions 
directly  conq^arable  to  our  previously  reported  studies  in  ratso 
The  following  main  differences  were  observedo 

ao  The  chief  urinary  metabolite  in  guinea  pigs  was  th® 
glucuronide  of  the  compound  administered^  whereas  in  rats 
only  60^  of  the  urinary  radioactivity  was  In  the  form  of 
glucuronldeso  Likewise £>  some  further  hydroxylation  had 
occurred  in  rats^  whilst  this  reaction  seemed  negligible 
in  guinea  pigso 

bo  No  radioactivity  at  all  was  bound  to  guinea  pig  liver 
proteins 9  in  contradistinction  to  ratse  in  which  case  more 
radioactivity  was  bound  than  even  with  2-FAA  Itselfo  Tliis 
is  an  important  dlfference»  especially  since  the  liver 
proteins  of  guinea  pigs  administered  the  ortho-hydroxylated 
derivatives  of  2-FAA  were  slightly  radioactive  (cfo  1957 
report )o  The  complete  absence  of  bound  isotope  in  the 
present  instance  enhances  the  significance  of  the  binding 
reaction  in  those  cases  where  it  was  foundo 

IIo  Organic  Chemical  Aspects  of  Problemo 

lo  Our  metabolism  work  suggested  that  ortho-hydroxylation 
may  be  the  crucial  reaction  undergone  by  2"PAA  which  produces 
the  "actual  or  proximate  carcinogen"©   If  this  were  so»  blocking 
of  the  ortho  position »  for  example  by  the  halogen  fluoriiies 
should  result  In  a  non-carclnogeni©  compound©  A  start  has 
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been  mad®  in  the  current  year  toward  the  sjathesla  of 
IJ».(l=>riuoro«  and  S-fluoro^a^fluorenylJacetaroldeo  From 
the  proper  starting  materials  and  intermediates  synthesized 
in  our  laboratory!.  l»fluoro=»  and  3<»fluorofluoren®  were 
prepared©  Thm   nitration  of  these  two  compounds  gi^es  a 
number  of  isomeric  nitration  products  which  are  presently 
being  separatedo   Subsequent  reduction  and  acetylation  will 
gi'^re  the  desired  compoundso 

2o  Experiments  began  last  year  looking  toward  the  preparation 
of  dib,ydroxy«2*fluorenamlnes  were  continuedo 

3o  Research  on  the  preparation  of  29lj.-8ubstituted  fluorenes 
was  initiatedo  This  work  should  e-^entuate  in  the  preparation 

of  l|-hydrosy-»2«»FAA  which  will  b®  tested  as  a  possible  metabolite 
of  2-PAAc, 

lj.o  Our  studies  on  the  relatiraiship  of  ultraviolet  and  infi'-ared 
spectra  to  the  structure  of  the  compounds  wo  prepared  wer® 
continuedo  The  results  obtained  prove  quite  helpful  in 
directing  our  synthetic  work  into  the  most  efficient  channelsg 
and  serve  to  identify  xinequivoeally  certain  of  the  metabolites 
obtained  in  our  biochemical  worko 

$0     Samples  of  chemicals  synthesized  by  us  were  supplied  ta 
the  following^  Dro  Auricchio^  Univo  of  Naples i  Dro  Avlgana 
NIH5  Dro  Mehler©  NIHl  Dro  R^  Kielley»  NIHS  Drso  Millers 
Univo  of  Wisconsin?  Dro  Mlyajlj  Osaka^  Uni-Vo  Medical  Schools 
and  Dro  Trams»  NIHo  In  additions  a  sample  of  isotopic  2-=' 
nitrO'^N^-S-.fluoren©  was  converted  to  Nl5-2»fluorenylaeetamid® 
for  Dro  Ho  Dyer»  of  our  Sectiono 

IIIo   Physical -Chemical  Aspects  of  Problemo 

The  carcinogenic  effect  of  the  U.   isomeric  fluorenylacetamldes 
varies  greatly  in  relation  to  the  structxire  of  the  compoundo 
The  2=»derivative  is  a  powerful  carcinogen^  the  [{."substituted 
compound  is  not  carcinogenic  at  alia  and  the  other  two  compound: 
are  somewhat  carcinogenico  There  existed  a  possibility» 
expressed  in  the  literatures  that  the  basicity  of  the  nitrogen 
atom  of  these  various  amines  was  related  to  the  carcinogenic 
effecto   In  the  current  year*  investigations  on  the  physieal» 
chemical  aspects  of  carcinogenesis «  which  also  have  a  bearing 
on  our  metabolism  studiesp  were  initiatedo  Thusa  the  basicity 
of  over  100  aromatic  compounds  from  our  files s  and  also  kindly 
supplied  by  Dro  Fletcher^  Univo  of  Washlngtons  and  Drso  Millers 
Univo  of  Wisconsin  was  determined  by  a  micromethod  developed 
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by  Mro  Granthamo   The  results  of  these  extensive  determinations 
showed  that  there  was  no  correlation  between  carcinogenicity 
and  the  ionization  constants  of  a  given  compoundo  However© 
interesting  relationships  were  discovered  between  the 
ionization  constant  of  a  compound  and  its  chemical  structureo 

Signifieanee:  Our  research  aims  to  develop  an  understanding 
of  t'Ee  "fnt'irffiat©  processes  surrounding  the  initiation  of  the 
neoplastic  processo  This  goal  is  of  fundamental  importance 
to  cancer  researcho 

Proposed  Course  of  Pro^1ect3  Our  future  endeavors  will  follow 
up  the  leads  discovered  in  the  course  of  the  present  worko 
Some  of  these  are  pointed  out  in  the  body  of  this  reporto 
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Part  Ao 

Project  Titles  Role  of  Iodine j,  Thyroxine ^  Thyropin 

and  Goitrogens  in  the  Development  and 
Growth  of  Thyroid  Tumors  in  Laboratory 
Animals  <> 

Principal  Investigators?  Ho  Po  Morris 

Other  Investigators  J  B©  Po  Wagner 

Cooperating  Units s  Ho  Jo  Lipnerj,  AssoCo  Profo 
Depto  of  Physiology g 
Florida  State  University g 
Tallahassee p  Florida 

Man  Years  (calendar  year  1958) 
Totals  2/3 
Professionals  1/3 
Others  1/3 

Project  Descriptions 

Objectivess  Study  of  the  factors  affecting  the  iodide 
trap  activity  in  the  mouse  and  the  influence  of 
thyropin  and  thyroid  hormone  on  the  growth  of  trans^ 
plantable  thyroid  gland  tumoi's  in  the  mouse  and  ratr, 

Methods g  The  iodide  trapping  activity  of  th©  thyroid 
gland  is  determined  by  obtaining  the  specific  trap 
activity  by  measuring  the  radioactivity  of  1131/100  rago 
thyroid  or  thyroid  tumor  per  the  radioactivity  of 
1  mlo  serum  and  expressing  the  ratio  as  T/S  and  measur- 
ing the  total  trap  activity  t/s  as  the  ratio  of  the 
radioactivity  in  the  total  gland  to  that  in  ol  mlo  seruuio 
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The  influenca  of  TSH  and  deasicated  thyroid  gland 
powder  on  the  growth  of  transplantable  thyroid^ 
gland  tumors  is  being  studiedo   Endogenous  TSH 
by  feeding  diets  containing  propylthiouracil  (PTU)| 
exogenous  TSH  by  injection  and  desaicated  thyroid- 
powder  by  feeding  as  a  part  of  th©  dieto 

Major  findiniSg.s  ^b®  administration  of  diets  high  or 
low  in  iodide  did  not  affect  the  growth  rate  of  inde- 
pendent mouse  transplantable  thyroid  gland  tumors 
subline  3C  and  I4JW0   The  inclusion  of  PTU  in  the  diet 
increased  the  growth  rate  at  the  6th  week  and  resulted 
in  alteration  in  the  morphology  of  the  subline  3G 
tumors o  No  changes  could  be  detected  in  the  histo= 
logic  features  of  tumor  lines  i|.JW  and  60  Exogenous 
TSH  administered  to  mice  bearing  tumors  3C  and  Li-JW 
resulted  in  increased  growth  of  line  30  tumors  and 
slowing  of  growth  of  line  l;JW  ttunorso  Similar  effects 
on  growth  of  these  two  tiimor  sublines  were  noted  after 
subtotal  thyroidectomy o  In  no  case  was  the  activity 
of  the  iodide  pump  increased o 

The  administration  of  thiouracil  or  PTU  to  mice  main- 
tained on  a  moderately  low  iodide  diet  resulted  in 
depression  of  the  activity  of  the  iodide  pump  per 
unit  of  thyroid  weight  (T/S)o  The  total  activity  of 
the  pump  (t/S)  increased  with  increase  in  total 
thyroid  weighty  increases  in  T/S  or  increase  in  both 
of  these  perameterso 

The  chronic  ingestion  of  diets  containing  propyl- 
thiouracil by  mice  results  in  either  no  Increase  or 
depression  in  the  specific  activity  of  the  thyroid 
pumpo  Within  2ij.  hours  after  withdrawal  of  propyl- 
thiouracil from  the  diet  there  occurred  an  augmen- 
tation of  the  specific  activity  of  the  iodide  pumpo 
The  total  activity  of  the  thyroid  pump  behaved  in  » 
similar  raannero   The  dissociation  of  pump  activity 
from  growth  suggests  that  In  the  mouse  these  param^ 
eters  of  thyroid  ftonctlon  are  Independent  processes  o 
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Sif^nlficance;   These  findings  give  new  infornHtion 
on  the   relation  of  the  functioning  of  the  thyroid 
gland  in  tha  presence  of  certain  thyroid  gland  tumors 
and  of  cartain  hormones  and  it  is  hopod  will  increase 
our  knowledge  of  s®me  factors  affecting  the  growth  of 
experimental  transplantable  thyroid  gland  tumors „ 

Proposed  course  of  project;  Completion  of  analysis  of 
data  on  hand  and  preparation  of  the  material  for  pub<=- 
licationo  Continue  experimental  studies  on  the  effect 
dessicatad  thyroid  on  tha  growth  of  transplantable 
thyroid  gland  tumors  in  mice  and  ratSo 
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Pi'oject  Title: 


Influence  of  Liver  Function  Tests  in 
Rata  Receiving  a  Chemical  Hepatocarcinogan 
and  Variations  of  B£,  Intake  as  Related 
to  the  Development  of  Liver  Heoplasmso 


Principal  Investigators:  Ho  Po  Morris 

Other  Investigators?  Be>  Po  Wagner 

Cooperating  Units:  Ho  Sidransky^  Labo  of  Pathology ^  SGI 

Man  Years  (calendar  year  1958): 
Totals  2/3 
Professional:  I/3 
Others  I/3 

Project  Description: 

Objectiveas  Detection  of  early  changes  in  the  liver 
produced  by  K-2=PAA  as  influenced  by  B^  intake o 

Methods:  Feeding  of  rats  on  diets  containing  high 
and  low  B^  and  N<=2«.PAAj,  then  making  histological 
examination  of  the  livers  of  the  rats  to  detect 
early  morphological  changes  in  the  liver  before 
definite  tumor  induction  has  occurred  and  again  at 
times  when  definite  hepatomas  are  present o   Both 
male  and  female  rats  are  being  usedo 
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Major  findlxigs;   Both  male  and  femala  rats  ingesting 
the  low  B£,  diet  +  N~2-PAA  survived  somewhat  longer 
than  those  on  the  high  B6  dieto   Tumors  of  the  liver 
did  not  seem  to  develop  as  early  in  the  low  B^  rats 
but  eventually  the  tumor  incidence  was  approximately 
the  samoo 

Additional  rats  sacrificed  at  monthly  Intervals  show 
more  liver  changes  on  high  B^  diets  at  one  month 
than  on  low  B^  and  male  rats  more  changes  than  females o 
Clearly  defined  hepatomas  were  observed  as  early  as 
two  months  in  high  B6  male  rats  while  only  slight 
liver  changes  were  noted  in  females  getting  the  high 
B6  diato 

SlgnificancQs  These  studies  are  designed  to  produce 
differences  in  hepatocarcinogenesis  in  the  rat  on 
which  functional  and  biochemical  information  may  be 
secured  to  give  more  knowledge  on  the  mechanism  of 
liver  carcinogonesiSo 

Proposed  course;  Completion  of  th©  present  experiments, 
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Part  A a 

Project  Titles  Role  of  Tryptophan  and  Indole  in 

the  Induction  of  Bladder  Tuaiors  in  Hatg 
Ingesting  l!l-2-Pluoren7lacetamid© 

Principal  Investigators s  H^  P^  Morris 

Other  Investigators:  Ho  Mo  Dyer  and  Bo  Po  Wagner 

Cooperating  Units?  None 

Man  Years  (calendar  year  1956 )s 
Totals   1 
Professional?  1/3 
Others  2/3 

Project  Descriptions 

Objectives s  To  determine  the  role  of  tryptophan 
and  indole  in  the  induction  of  bladder  tumors  in 
the  rat  ingesting  N=2»PAAo 

Methods  s  Additional  groups  of  rats  of  the  Buffalo 
strain  (50  rats)  have  been  placed  on  several  dif- 
ferent diets  containing  either  tryptophan  or  indol® 
and  N-2'=FAAo  Since  the  Buffalo  strain  seema  to  b© 
resistant  to  bladder  tumor  induction  by  this  type 
of  regimen  80  rats  of  the  Piaicher  strain  3l4J^.  were 
started  during  the  yearo  The  Fischer.'  strain  have 
been  reported  to  develop  bladder  tumors  under 
regimens  similar  to  those  used  in  our  ©xpariments„ 

S3E  CONTINUATION  SHEET  (A) 
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Ma^lor  flndlnp;si  No  conclusions  can  be  reported  as 
the  animal  experiments  have  not  been  concluded  at 
this  timeo  See  project  NCI-325  for   some  of  the  bio<= 
chemise al  findings  o 

Pronoaed  courses  Completion  of  the  animal  experiments c 
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Serial  Koo  HCI-3U8 
1„  Labo  of  BiocheMo 
2o  Nutrition  and  Careino- 

genesis  Section 
3o  Bethesda.,  Mdo 


Part  A, 


Project  Title:  Influence  of  the  Thyroid  Gland  in  th© 
Development  of  Liver  Cancer  in  the  Rat 
Ingesting  W- 2- fluoreny lace t amide  or 
N«»2=-fluorenyldiacet  amide  o 

Principal  Investigators s  Ho  Po  Morris 

Other  Investigators s  Bo  Po  Wagner  and  Jo  Ho  Weiaburgar 

Cooperating  Units? 


Man  Years  (calendar  year  19^6) s 
Total:  2/3 
Professionals  1/3 
Other:  1/3 

Project  Description: 

Objectives:  f©  study  factors  involved  in  the  pro=» 
tectiv©  effect  of  surgical  thyroidectomy  in  the 
induction  of  liver  tiimors  in  rats  ingesting  N-2-> 
fluorenylacetamide  and  N»2'='fluorenyldiacetamide 
including  metabolic  aspect So 

Methods :  Rats  susceptible  to  the  Induction  of 
liver  tximors  after  ingestion  of  one  or  the  other  of 
the  above-mentioned  carcinoges  are  surgically 
thyroldectomized  and  in  some  cases  the  final  des- 
truction of  the  thyroid  gland  is  effected  by  ll3lo 
The  role  of  various  treatments  is  studied  Including 
the  binding  of  liver  proteins  after  intraperitoneal 
or  oral  administration  of  N<=2«fluoren  -=Cl4°ylaceta;mids, 


Part  B  included 


SEE  CONTINUATION  SHB3T  (A) 
No 
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Ma  .jog  flndinpcs;  A  further  study  of  the  binding  of 
If»2-fluor0n»9-='C3l|-='ylac0tajraid<r  after  oral  administra'-= 
tion  to  acetate  soluble  and  Insoluble  liv©r  proteins 
in  thyroldectomiaed  rata  was  carried  out  and  com- 
pared with  the  binding  after  intraperitoneal  adininiai= 
tratlon  of  the  compound  as  reported  last  year  (project 
§327)0   Special  precautions  were  taken  to  obtain  a 
complete  destruction  of  the  thyroid  gland  remnants. 
by  the  injection  of  Il31  after  surgical  ramovalo   There 
was  somewhat  less  binding  of  radioactivity  after 
thyroidectomy  than  in  normal  animals  but  essentially 
no  difference  in  binding  when  the  carcinogen  was 
administered  orally  or  intraperitoneallyo 

Significance;   The  quit©  similar  amount  of  binding 
of  N'^S-fluorenylacetamide  to  the  solixble  and  in- 
soluble liver  proteins  of  the  rat  under  conditions 
of  susceptibility  and  nonsusceptibility  to  induc- 
tion of  liver  tumors  does  not  seem  to  support  the 
protein  deletion  theory  of  carcinogenesis  unless 
the  binding  sites  on  the  protein  are  different  and 
the  present  crude  method  of  protein  separation  is 
not  precise  enough  to  detect  the  differences o 

The  study  of  liver  protein  binding  in  the  same: 
species  under  conditions  where  the  animal  is  sus- 
ceptible or  nonsusceptibl®  to  tumor  formation  would 
3Qem  to  be  the  best  procedure  to  studying  possibl® 
differences  in  metabolism  as  related  to  carcinogeneaiSo 

Proposed  course  of  projects!  Preparation  of  data 
already  accumulated  in  form  suitable  for  publicationo 


53' 


Serial  Mo.  JGI°306         

PHS-MIH  1,    Labo    of  Bioch©raigjt.:rj 

Indivldiaal  ProJ®ot  Report  2„    Protein  GhemlstsFj  S©©t£@n 

Calendar  Year  1958  3«  Betbesdas  Md« 

Part  Ac, 

Project  Titles     Th©  Large   Seal©  Resolution  of  Amino  Acid© 

Principal  Investigator  as     Mo  Wlisita^   So   M«  BirabatJiOj 

J«    P,   Greens t® in 9  T„   T,    0 tarsi, 
J»    Parikh  (visiting   seientist) ^ 
Lc   Z0i*^a®   (¥isltii3g  sei0Ktist)j. 
Le  Benoiton   (-^igiting   soientlstlj, 
srsd  Eo  Weiss   (visiting  seisHtist) 

Other  In¥estigators     R<,   Colraasj 

Cooperating  Units s     Kon@ 

Mao  Years   (ealendar  year  1958)* 

Totals     10-2/3  ; 

Professionals     6  • 

Others     l|.=2/3  ■ 

Project  DescriptioBS 

Th©  Use  of  Amino  Aeid  Oxidases  for  th®  Small°seal® 
Preparation  of  th©  Optical  Isomers  of  Amino  Acids  •== 
Raeemic  amino  acids  at  the  10  rnmol®  level  or  less 
have  been  subjected  to  th©  action  of  Cro talus  adamaratetis 
•venom  L»aralno  acid  oxidase  and  of  hog  renal  D<=aiHin0  acid 
oxidases  and  the  respective  insusceptible  optical  Isojaers 
of  the  amino  acids  subsequently  isolated  and  tested 
for  ehesnical,  optical  and  chroijsa tographle  purity,, 
Thirteen  D<=isomers  were  so  prepared  through  th®  aotiorii 
of  the  former  enzyra®j  and  nine  L«isoraers  through  th® 
latter«      All  were  found  t©  b®  pure^   th®  optical  purity 
measured  being  in  excess  of  99o9^o     In  order  for  thi@ 
level  to  be  attained  in  the  reaction  of  phenylalanin® 
and  of  hydroxyproline  with  D-amino  acid  oxidases  it 
was  necessary  to  have  oysnid®  presents      It  was  not 
possible 9  even  in  the  presence  of  cyenidej   to  ©btaiii 
sufficiently  pure  L^isotners  of  tyrosine  and  tryptophaao 

SEE  COOT imJAT 101   SHEET    (A) 
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P3?©par»atioH  and  Dlaalfid©  Intsr'ObaBg®  Roaotions  of 
Unsymmetrieal  Open-Chain  Deri'S'atives  of  Cystine  ■==■ 
Preparation  of  moia©(©ai'bob©nsoxygljeyl)'=L°eystijn@  was 
achis'^ed  by  ts^eatsaent  of  &n  ©seess  of  L-'Cystln®  in 
aqueous  alkali  with  eas»bdbensoxyglycyl  cblorid®,  .    De- 
carbobenzos:yl®tioi3  of  the  coispound  by  th©  aotiom  of 
hydr-ogen  broraid®  in  glacial  acetl©  aeld  permitted  th@ 
subsequent  isolation  of  pur®,  erystalline  monoglyeyl°L'=' 
oystiKie»     The  bis^methyl,  bis»bensylj  raonomethyl  and 
raonobensyl  ester  derivatives  of  mondbarbobenzoaty^Zj^aystijaa 
H@f®  prepared  by  th®  usual  esterifio'atlon  proeedureso 
Coaversion  of  the'  first^roentioned  derivative  to  K^<=' 
oarbob©BgiO3£y<='M°'°'"trityl-L=>©ystii3i0  bia^methyl  ester  was 
effected  by  the  actioB  of  trit^l  chloride  in  ahloroform 
containing  trie thy lamlneo     Treatment  of  such  product  with 
hydrazine  did  not  lead  to  th®  expected  a^monohydrasid© 
but  rather  induced  a  rapid  disulfide  interchange  with 
th®  foBEation  of  th®   syraaetrical  bis^trltyl^L^eystln© 
bls^jssthyl  ester  and  bls^carbobenso^-L^oystln®  bis^ 
hydrazid©  as  the  only  1 sol able  product So     Comparable 
disulfide  interchange  of  this  same  cojopound  as  well  aa 
of  raonooarbob©nzo3sy«  and  monoglycyl^-L^eyetln®  was 
catalysed  by  alkali  in  both  aqueous  and  raethanolic   solutiorio 
Th©  rate  and  extent  of  such  interchange  in  basic   solution 
was  shown   to  increase  with  an  increase  in  pHa 

Th®  Enzyralc  Reaolution  of  p»Methyla  spar  tic  Acid  with  Aeylas®  II 
p=>Methyla  spar  tic  acid  was  synthesized  by  a  moflifloation  @f 
Dakln''s  prooedureo     Apparently  only  one  ©f  the  two  possibl® 
dia stereomerie  raeeraates  was  obtainedo 


The  resolution  of  acetyl=>DL«p=>methylaspartic  acid  by  renal 
acylase  II  at  nH  8  In  the  presence  of  0©^+  give  the  L«=  and 
D<=lsomera  of  the  amino  acid  in  good  yield,  and  with  equal 
and  opposite  rotation  value So 

Studies  on  Diastereoisomeric  a-AsElno  Acids  and  GorreapondiBg 
a=>Hydroxy  Acids,  X,  Th©  Preparation  of  p -Hydroxy ^p -Me thy  1- 
aspartic  Acid  ==  p-Hydroxy-p-raethylaspartie  acid  was  prepared 
In  60^  yield  by  allowing  a  mixture  of  pyruvic  acid  and  copper 
glyoinat©  in  N  NaOH  to   stand  at  5®  for  12=18  hourSo     The 
compound  gives  a  bright  yellow  initial  color  with  ninhydrin 
on  paper  chrosiatograiffiSo     Proof  of  th®  structure  of  the 
isolated  compound  was  obtained  by  raeans  of  elemental  analjs®ee 
reduction  t©  P'=ja@thylas|:®rtlc  acida  reaction  with  ninhydriii 
which  yielded  2  moles  of  carbon  dio3sid®  per  raol®  of  eoBipounda 
and  reaction  with  perlodat©  to  yield  amssonlae.     Th©  syntheti© 

SEE  GOISTIMIATION  SHEEP    (B) 
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GOroiHIATION  SHEET    (B) 

amino  acid  was  coiapoaed  of  nearly  equal  ©mounts  of  th@  t%i© 
theoretically  posslbl®  diaatereoraes's  as  shown  by  th®  ready 
separation  of  th®  latter  on  colunrns  of  Dowex  l<=acet®t@ 
©luted  with  acetic  acido 

Studies  on  Arginin®  Peptides^    IIo   Synthesis  of  L'=Arginyl=L'= 
arginin®  and  otbar  K-Terminal  Arglnine  Dipeptides  =■=>  #gl®=. 
Diear'bobensosy'=^°®2'ginine  and  tpi©arbobenzo3!:y<='L=&rginin© 
have  been  utilised  for  tiie  preparation  of  a  variety  of 
dipeptldes  containing  an  N=>t0rminal  srginine  residue^     Th.® 
formsr  compound,  either  as  its  acid  ohloride=hydroehlorid® 
derivative  or  under  th®  condensing  action  of  cicyclohexyl- 
oarbodiimidep  was  coupled  with  diethyl  L-glutaiaate  and  ^® 
condensation  product  subsequently  converted  to  th©  eor= 
responding  free  peptide  via  successive  saponification  and 
catalytic  hydrogenolysisj  the  foriimtion  of  H^^gl^^dicarbobensossy^ 
anhydro-L^arglnin®  accompanied  the  coupling  reaction ^  an 
oeeurrene®  presumably  attributable  to  the  fact  that  th© 
basicity  of  th®  guanido  moiety  of  K*^eM**-=diacylated  argiairs©s 
is  not  completely  lasaslsedo     Mo  analogous  evidence  of  intra- 
molecular cyclization  was  revealed  in  the  case  of  th®  mor® 
exhaustively  protected  trioarbobenzoxy^L^arglnine  upon  lik® 
condensation 9  via  its  mixed  oarbonie°©arboxylic  acid  anhydrld® 
derivative^  with  the  benzyl  ester  derivatives  of  L=alania®j, 
L=aspartio  acid,  L^glutaraic  acid^  glycine ^  L=>isol©u©in©s  D=> 
alloisol©ucin®8  L^leuclne,  L^phenylalanine^  L<=>  tyro  sin©  p  assd 
L<=valin®»     Catalytic  hydrogenolyais  of  the  trioarbob©n203sy<= 
L^arginylaiaino  acid  benzyl  esters  so  procured  led  to  the 
corresponding  dipep tides,  which  were  isolated  in  high  overall 
yieldo     A  comparable  condensation  between  tricarbob@nsozy=>L° 
arginine  and  benzyl  N^^^^carbobenzosy^L^argininate  permitted 
th®  ultimate  synthesis  of  L^arginyl^L^argininej,  which  was 
isolated  and  characterized  as  its  diflavianate  and 
dlpicrolonate  derlvativeso 
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Publioations  oth©2»  than  abets^acte  fpoia  this  p3?oJeets 

lo   Pa2»ikhi,  J«   Ro »  Greenatain^  Jo   P» ,  Winits,  M«,  g 
and  BiETabauiHa  So  Mo '     The  us©  of  amino  aoid 
oxidases  for  the  siaall^so&l®  ppepa^ation  of 
th®  optioal  isom®£>s  of  amino  acidso      Jo  Am©i»o 
Ch®m,   Soco  §0t  953=958 J,  1958» 

2o  Z©s»¥aSo  Los  Benoltorag  Lop  WelsSg  Ee  »  MinltSe  Mod 
and  Gyeensteln^  Jo   Po  s     Pr©paE»etlon  and  disulfld© 
int®i>©hange  ?eactionis  of  un®yrHm©ts*i©al  op@n°©hain 
derivatives  of  ©yetinso      Jo   ArmPo  Chsnso   So©<,j,   1958  £> 
in  press o 

3o  B®noitons  Lo  j,  Blrnbaum,  So  Mo »  WialtSg  Mo  »  aad 
Greenstein,  Jo  Po s  The  ©nzymic  resolution  ®f 
P^methylafflparti©  aeld  with  aeylas©  II<,  Ar©ho 
Bio9h®mo  Blophyso J  1958 »  in  presso 

l|.o  Zervas,  Lo ,  Otani^  To  To,  Winits^  Mo,  and 

Greensteinp  Jo   Po £     Studies  on  arginlne  peptideso 
llo   Synthesis  of  L^arginyl^Loarglnln©  and  other 
N^terminal  arginlne  dipeptidos.      Jo  Amero  CheiBo 
Sooop  1958s  in  presso 

5o   Benoitonj  Log  Winltap  Mo,  Colman,  R,   Po ,  BimbauKf, 

So   Mo,  and  Greensteing  Jo   Po  J     Studies  @n  diagt©s°©©-= 
Isoraerle  a<=ainino  acids  and  oorresponding  a'='hydr®2Ey 
aoidso  Xe  Th©  preparation  of  p='hydrosy°p'=a!©thyl- 
asparti©  aoido     Jo  Araero  Chemo   Sooo ,  1958 ^  in  pr@s®o 

Honors  and  Avards  Relating  to  this  Projeot? 

Hillebrand  Award 

(Awarded  by  th®  Ch©rai©al  Sooiety  of  Washington  for 
outstanding  contributions  to  bioohetaistry  of  ©an© ©2? I 
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Part  A< 


Project  Titles     Quantitative  Nutritional  Studies  with 

VJater^Sbluble^  Chemically  Defined  Di®tg 

Principal  Investigators?     So  M»  Birnbaums  Mo  Wisitag 

Jo   Po  Greensteins  Mo   Co   Oi@j g, 
and  T«    Sagiraura  (visiting 
Boientist) 

Other  Investigator a J     Hon® 

Cooperating  Units?     Hon© 

Man  Years   (calendar  year  1958)5 
Total :     6 
Professionals     3 
Others     3 


Project  Descriptions 

VIo   Growth  Studies  on  Mice  =>-  Weanling  mice  and  rats 
were  permitted  to  feed  at  will  on  three  diets ^  namely ^ 
Purina  ohows  water  soluble  diet  Moo   26 j  and  water 
soluble  diet  Noo   3«     The  mis®  grew  on  chow  and  ©n 
diet  Noe   26  at  practically  the  same  rat©p  but  did  very 
poorly  on  diet  Noo  3e  whereas  raitc  grew  on  NOo  3  ®t  ® 
fair  rate^  soraewlmt  better  on  Koo   269  and  still  better 
on  chowo 


SEE  CONTIMUATIOM  SHEET    (A) 
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VII c  Nitrogsn  Balance  in  Normal  and  Tumor- Bearing 
Rata  Following  Porced-Peeding  »-  Mater-soluble^ 
chemically  defined  diets  were  prepared  and  forced- 
fed  to  normal  rats  in  amounts  predetermined  to 
produce  no  appreciable  loss  or  gain  of  weights 
When  the  Walker  tumor  was  implanted  in  such  animals 
and  allowed  to  grow,  and  th®  forced^feeding  con- 
tinued ^  the  tumor-bearing  animals  gained  greatly  in 
weighty  this  gain  being  due  practically  entirely  to 
the  tumor o  Although  the  carcass  weight  did  not 
change  appreciably ^  there  was  a  loss  of  nitrogen 
which  could  only  be  accounted  for  by  translocation 
of  nitrogen  from  the  carcass  to  the  tumor „ 

Otherwise  adequate j,  nitrogen-free ^  water-soluble 
diets  when  forced-fed  produced  nearly  equal  losses 
in  body  weight  of  normal  rats  and  of  the  carcasses 
of  tum.or-.bearing  animals  j,  and  nearly  equal  excre» 
tion  of  nitrogeni  the  continued  growth  of  the  tumors 
in  such  animals  together  with  the  loss  of  nitrogen 
from  the  carcasses  suggested  that  the  tumor  growth 
was  based  on  nitrogen  translocated  from  the  carcasso 

The  phenomena  observed  are  in  accord  with  Mider's 
concept  of  the  tumor  serving  as  an  irreversible 
nitrogen  trapg  the  nitrogen  itself  being  derived 
when  required  from  the  tissues  of  the  hostp 


SSE  CONTimJATION  SHEET  (B) 
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VIII  o  Male  Sprague-Dawley  rats  weighing  130-lij.O  grams 
were  forced- fed  water-soluble,  chemically  defined  diets 
either  complete  or  free  of  one  essential  amino  acidj 
and  the  subsequent  changes  in  weight  determined  over 
a  period  of  time„  Diets  free  of  histidinep  trypto- 
phanj,  lysine e  phenylalanine p  and  threonine  caused  the 
animals  to  lose  between  0o2  and  loO  gram  per  day  over 
an  ll»day  periods  Diets  free  of  methionine g  leucine 
and  isoleucine  caused  the  animals  to  lose^  over  the 
same  period ^  1  to  2  grams  of  weight  per  day^  Most  of 
the  animals  on  these  diets  survived j,  and  all  survivors 
gained  in  weight  when  forced-fed  the  complete  dieto 
However  J,  all  the  animals  on  the  vallne^free  diet 
rapidly  sickened  and  failed  to  survive  beyond  9  days 
on  this  dieto 

Rats  bearing  the  rapidly-growing  Walker  tvimor  were 
subjected  to  the  deficient  diets j,  and  all  gained  in 
weight  by  an  amount  nearly  equivalent  to  the  weif:ht 
of  the  tumor,  th©  carcasses  losing  weight  to  about 
the  same  extent  as  their  normal  controls  on  the  same 
diets o  The  rates  of  tumor  growth  varied  according 
to  the  essential  amino  acid  deleted  from  the  dieto 
On  the  lysine- free  diet  the  tumor  growth- rate  was 
the  same  as  that  on  the  complete  diet,  and  on  diets 
lacking  phenylalanine,  histidine,  or  tryptophan  the 
tumor  growth  rate  was  only  slightly  slowed „  The 
tumor  growth  rate,  however,  was  considerably  slovjed 
when  the  animals  were  forced-fed  diets  lacking  in 
methionine,  isoleucine,  or  valineo 

Normal  animals  forced- fed  diets  free  of  lysine,  trypto= 
phan,  or  isoleucine  were  in  negative  nitrogen  balancso 
The  balance  values  became  more  positive  in  similar 
animals  bearing  the  Walker  tixmorg  the  nitrogen  loss 
from  the  carcass  being  nearly  equal  to  that  gained  by 
the  tumor  on  lysine-  and  tryptophan- free  diets o  On 
the  isoleucine- free  diet  a  considerable  proportion  of 
the  nitrogen  lost  by  th©  carcass  was  not  picked  up  in 
th®  tumor  o 
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Publications  other  than  abstracts  from  this  projects 

lo  Birnbavffiig  So  Mog  WinitSp  M^j,  and  Greensteln^  Jo  P„ 
Quantitative  nutritional  studies  with  water- 
soluble  ^  chemically  defined  diets «  VI o  Growth 
studies  on  miceo  Archo  Biochemo  BiophySop 
1958s  in  press o 


Sugimurag  To,  Birnbaumj,  S<,  Mo^  Winita,  Moj 
Greenstein^  Jo  PoS  Quantitative  nutritional 
studies  with  water-soluble ^  chemically  defined 
diets o  VII o  Nitrogen  balance  in  normal  anfi 
tximor-bearing  rata  following  forced'^'feedingo 
Arch,  Biochemo  Biophysog  19^63  in  presSo 


3o  Sugimurap  T, ,,  Birnbaumg  S^  Mo  ^  WinitZj^  Mo, 

Greensteinp  Jo  P., ;  Quantitative  nutritional 
studies  with  water»solubleg  chemically  defined 
diets o  VIII o  The  forced"- feeding  of  diets  each 
lacking  in  one  essential  amino  acido  Archo 
Biochemo  BiophySo,  1956,,  in  press  o 
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Influence  of  the  Route  of  Adinlni  strati  on  of  L-Arginin©oHCl 
on  Protecting  Rats  Against  Ammonia  Toxicity  <»<=■  Purified 
L-arginine?  alone  as  the  hydrochloride*  or  in  combination 
with  other  compounds  so  aisi  to  yield  a  nearly  neutral 
reacticKifl  has  been  administered  to  rats  by  various  routes j. 
at  \sarious  times  ranging  from  that  simultaneous  with  the 
intraperitoneal  Injection  of  an  LDg^^g  dose  of  aiTiinonium 
salts  to  that  2  hro  prior  to  the  ammonia  injectlono  Tha 
criterion  employed  for  the  effectiveness  of  the  protecting 
agent  under  these  circumstances  was  the  quite  severe  one  of 
whetlier  the  animal  did  or  did  not  survive  the  lethal  dose 
of  airuaoniura  salt« 

The  most  effective  routes  of  administration  of  arg'inineg 
as  measured  by  the  proportion  of  survivors  from  th©  amiionia 
injecticn*  were  the  intraperitoneal  smd  the  intrasplenies 
th©  latter  permitting  almost  coaiplete  protection  at  the 
lowest  dosage  levels  of  arginine  in  the  shortest  spae® 
of  time  between  arginine  and  ammonia  injections^   Subcutaneo^ 
and  oral  routes  for  the  adtnini strati 0:1  of  arginine  and 
other  agents  were  th®  poorest g  io©^s  the  lowest  proposition 
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of   survivors  from  anmonia  Injection «   whilst  the   intravenous 
rout©  was  only  moderately  effective  at  all  levels  of  arginin© 
dosages  studiedo      It  would  appear  that  for  maximum  protection 
by  arginin©  in  the  event  of  aiiinonia  toxicity s   a  direct  route 
to  the  liver  should  be  soughto 

Of  all   the  agents  studied®   L-arginineoHCle   the  neutral   salts 
L-arginine-L-glutaitiate  and  L-arginine-L-aspartates   the 
neutral   peptide  L-arginyl-L-'glutamatej,  L=>ornithin0oHCl0 
and  mixtures  of  L«-arginln©o  HCl  with  sodium  L-gluta.iaates 
sodium  L-glutaraates   sodium  tt=ketoglutarates   glucose  or 
sodium  chlorides  none  was  more  effectives  than  L^argininao 
HCl  itself  at  the  tested  levelso 
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